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State of New York — Department of Agriculture 


EIGHTEENTH ANNUAL REPORT 


OF TdE 
BOARD OF CONTROL 


OF THE NEW y 


Pe WV. vy CORK 


Agricultural Experiment Station 


The Report of the Commissioner of Agriculture, for 1899, consists of 


three volumes, as follows: 


Volume I. Seventh Annual Report of the regular work of the Depart- 
ment of Agriculture, as required by section 5 of chapter 338 of the Laws 
of 1893. _ f 


Volume II. Twelfth Annual Report of the Cornell University Agricul- 
tural Experiment Station, made to the Commissioner of Agriculture in 
compliance with the provisions of section 87 of chapter 338 of the Laws 


of 1893. 


Volume III. Eighteenth Annual Report of the New York Agricultural 
Experiment Station, made to the Commissioner of Agriculture in accord- 


ance with the provisions of section 85 of chapter 338 of the Laws of 1893. 


James B, Lyon, STATE PRINTER, 
1900, 
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EIGHTEENTH ANNUAL REPORT 


OF THE 


Board of Control of the New York Agricultural 
Experiment Station. 


STATE OF NEW YORK: 
DEPARTMENT OF AGRICULTURE, 
Ausany, Feb. 21, 1900. 


To the Assembly of the State of New York: 

I have the honor to herewith submit the Eighteenth Annual 
Report of the Director and Board of Managers of the New York 
Agricultural Experiment Station at Geneva, N. Y., in pursuance 
of the provisions of the Agricultural Law. 

I am, respectfully yours, 
CHARLES A. WIETING, 


Commissioner of Agriculture, 
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1899. 
ORGANIZATION ..OF THE STATION. 


BOARD OF ‘CONTROL. 


GoveRNoR THEODORE ROOSEVELT, Albany. 
Witii1am C. Barry, Rochester. 

STEPHEN H. HAmmonp, Geneva. 

Martin V. B. Ives, Potsdam. 

AUSTIN C, CHASE, Syracuse. 

FRANK O. CHAMBERLAIN, Canandaigua. 
Freperick C. ScHRAUB, Lowville. 
NICHOLAS HALLOCK, Queens. 

LymMAN P. HAvinAnp, Camden. 

G. Howarp Davison, Millbrook: 


OFFICERS OF THE BOARD. 


Martin V. B. Ives, Witiram O’HaANton, 
President. Secretary and Treasurer. 


EXECUTIVE COMMITTEE. 


SrePHEN H. HAMMOND, FRANK O. CHAMBERLAIN, LYMAN P. HAVILAND, 
WILLiAM C. Barry, FREDERICK C. SCHRAUR, G. Howarp Davison. 


STATION STAFF. 
WuirmMANn H. Jorpan, Sc. D., Director. 


GroRGE W. CHURCHILL, Harry A. Harpine, M. S., 
Agriculturisi and Superintendent Dairy Bacteriologist. 
of Labor. Lore A. Rocers, B. S., 
WILLIAM P. WHEELER, Student Assistant in Bacteriology. 
First Assistant (Animal In- Gro. A, SMITH, 
dustry). Dairy Expert. 
FREDERICK C. STEWART, M. &., FRANK H. Hatt, B. S., 
Botanist. Editor and Librarian. 
FREDERICK H. BLODGETT, Victor H. Lowe, M. &., 
Assistant Botanist and Ento- 7F. Arwoop Srerine, M. S&., 
mologist. Entomologists. : 
Frep M. Rotrs, B. S., Spencer A. BeAcH, M. &., 
Student Assistant in Botany. Horticulturist. 
Luctus L. VAN SLYKE, Pu. D., WENDELL PAppOcK, B. S., 
Chemist. ¢CHaRLES P. Crosz, M. &., 
CHRISTIAN G. JENTER, Pu. C., Assistant Horticulturists. 
*WittiAM H. ANnbDREWS, B. S., Frank E. NEWTON, 
J. ArTHUR LE CuER¢, B. &., JENNIE TERWILLIGER, 
*Amasa D. Coox,Pu. C., Olerks and Stenographers. 
FREDERICK D. FULLER, B. S., Apin H. Horton, 
*Epwin B. Hart, B. §., Computer. 


CHARLES W. Mupaz, B. §., 
; Assistant Chemists, 


Address all correspondence, not to individual members of the staff, but to 
the New York AGRICULTURAL EXPERIMENT STATION, GENEVA, N. Y. 

The Bulletins published by the Station will be sent free to any farmer ap- 
plying for them. 


* Connected with Fertilizer Control. 
+ Connected with Second Judicial Department Branch Station, 
¢ Resigned September 19, 1899. 
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EIGHTEENTH ANNUAL REPORT 


OF THE 


Board of Control of the New York Agricultural 
Experiment Station. 


TREASURER’S REPORT. 


Geneva, N. Y., October 1, 1899. 
To the Board of Control of the New York Agricultural Expert- 
ment Station: 


As Treasurer of the Board of Control, I respectfully submit 
the following report for the fiscal year ending September 30, 
1899. 


MaInTENANCE ACCOUNT. 


Receipts. 
1898. 
Oct. lh @ Balance om hand. 2p a.<..0s «rs s ¥ $591 77 
To amount received for produce sold . 2,105 20 


To amount received from Comptroller, 60,000 00 


$62,696 97 

Expenditures. 
By building and repairs ............ $1,359 97 
By chemical supplies, «:......< 4414+ <2. 892 27 
By contingent expenses ............ 649 11 
By dacding etutls, oo. ook ay tee res 945 72 


Py Tru BOtA es tosses s Karate ae 26 08 
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By freight and express . ..........+ $494 
By furniture and fixtures . 3. s..055 Liry 
By heat, light and water ........... 2,554 
By. tAO8 To. oss ce ods cee ee eee 12,695 
By brary. 0. gece 16) ee oe 676 
By live. shock c tic. 3's enon pee 434 
By postage and stationery .......... 1,170 
By publigations-: 1.12.0 672 rseiees 32 - oi 2,640 
By salaries. 2s: sxc. v.cteomrpe cers eee 21,232 
By scientific apparatuss. ..-. 5 22a eens 961 
By seeds, plants and sundry supplies, 1,974 
By tools, implements and machinery. . 739 
By traveling expenses ............ 1,232 
Dy Palance ot 3c. ss ao 6 ener een 10,839 

$62,696 


21 
46 
06 
54 
54 
00 
30 
81 
88 
05 
69 
63 
88 
Ts 
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ExrENsE oF BULLETINS AND Enrorcine Provisions or CHAPTER 


1898. 
Oct. 


955, Laws or 1896. 


Receipts. 
1; Vo balance ton Mando: «22st sek ee $1,954 
To amount received from Comptroller, 10,000 
$11,954 
Expenditures. 

By. chemical supplies ........2.¢0ee $940 
By contingent expenses ....:..:.-.. 4 
Ry freight and express .......500ee 36 
By furniture and fixtures .......... 1 
By heat, light and’ water’. 0... o<or 522 
By postage and stationery .......... 13 
By publications’... 02... ...cee eee 2,459 


By walariés <4 (02200). 5 ee 5,629 


99 
00 


99 


28 
30 
89 
40 
98 
71 
47 
18 


Seconp JupiciraL Department, Cuaprer 675, Laws 1894. 
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By seeds, plants and sundry supplies. . $3 
By traveling expenses .............. 1,023 
Dy balance, - < WaNayh dno onc, Saye 1,320 

$11,954 


Recerpts. 
1898. 
Oct. to palates: On Wand...) ook set 2 dake $46 
To amount received from Comptroller, 7,466 
$7,513 
Expenditures. 

By; chemsical, supplies) joss). feyseieyee $10 
By contingent expenses ............ 15 
by fertilizers. 2j.c1k) owe: Aah Bde ce 216 
Dy freight and express «2.01 4 42 qu'sis 4 119 

By furniture and fixtures ... 0.222%. 
By heat, light. and water ........... 34 
iby tlabdr 210. eevusnlh: wil wad 815 
By Lbeary sas sac sews Sones tek 5 
By postage and stationery. ......... 8 
By: publicationsiro: b liaviqwscaw wns - 565 
Dy Salaries. po y0 serene eel ee 2,872 
By scientific apparatus. ........... 74. 
By seeds, plants and sundry supplies. . 482 
By tools, implements and machinery. . 101 
By traveling expenses. ............ 852 
By -rent (land): 202523275 Oe aor 
By Pataiees Coen se ee 46 


12 


99 


34 
80 


14 
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80 
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95 
52 
13 
85 
33 
90 
08 
25 
82 
92 
99 
00 
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SpectAL ApprRopriaTION FOR BioLoGgicaL AND Datry BurLpine, 


CuapTer 315, Laws 1897. 


Recetpts. 
1898. 


Oct. 1. To amount received from Comptroller, $8,994,37 


Hxpenditures. 
Byuconstructionaty whet soon aes $6,186 
By equipment, 2.0. <.4 atone 2,808 


SpectAL APPROPRIATION FOR BurLpINas AND REPAIRS. 


Recetpts. 
1898. 
Oct. 1. To amount received from Comptroller, $885 
Expenditures. 
By buildings and repairs ......:.. $885 
Paris GREEN Law, Cuaprter 113, Laws 1898. 
Receipts. 
1898. 
Oct. 1. To amount received from Comptroller, $123 
Expenditures. 
By contingent expenses . ..........- $0 
By freight and express j.,..,....+)3 « «ieee 2 
By postage and stationery. ......... 
By. salaries 3. -.ox., See eee 45 
By seeds, plants and sundry supplies. . 4 
By traveling expenses ..........+.-- 72 


09 


09 


90 
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I have remitted to the State Treasurer $235.21 for produce 
sold. 

All expenditures are supported by vouchers approved by the 
auditing committee of the Board of Control, and have been fur- 
nished the Comptroller of the State of New York. 


Unitep States Appropriation Unper Act or Coneress, Ap- 
PROVED Marcu 2, 1887. 


To receipts from the Treasurer of 
United States for fiscal year ending 
Arana 30: PEO ge noe als eh ae $1,500 00 


‘Expenditures. 
iy SalaIGd ek fs sre Peete nis ree et tee $1,500 00 


Witur1am O’Hanton, 
Treasurer. 


DIRECTOR'S REPORT.* 


To the Honorable Board of Control of the New York Agricultural 
Experiment Station: 


Gentlemen.—I have the honor to present herewith the re- 
port of the progress and work of the New York Agricultural 
Experiment Station for the year 1899. 

The year 1898 was characterized by large and important addi- 
tions to the building and apparatus equipment, but the past year 
has been occupied chiefly with the quiet study of certain impor- 
tant problems. 

It is a pleasure to report to you that without exception the 
members of the various departments of the Station are giving to 
their work a very gratifying measure of diligence and efficiency. 
The pursuit of knowledge with the attendant vicissitudes of orig- 
inal observation and research requires enthusiasm and courage, 
especially when the long delay of results may cause pubtic 
criticism; and he who keeps on his way in a spirit of loyalty to 
truth and with a proper sense of responsibility for his utterance 
is deserving of his full meed of praise. I believe the members of 
your Station staff recognize the high standard to which they 
should attain and are striving to reach it. 


THE STATION STAFF. 

After more than three years of efficient service at the Station 
as Assistant Horticulturist, Mr. C. P. Close resigned his position 
in September last to accept the chair of Botany and Horticulture 
in the Utah Agricultural College. A successor to Mr. Close has 
not yet been selected. 


* Reprint of Bulletin No, 168, 
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Mr. Lowe was granted a six months’ leave of absence and is 
now pursuing special zoological studies at the University of 
Chicago. 


STUDENT ASSISTANTS. 


So far in the history of American experiment stations the 
number of well trained young men available from which to choose 
investigators has been altogether too limited, especially in biolog- 
ical lines. Graduates of our colleges when fresh from laboratory 
instruction seldom have much facility in making a logical attack 
upon a difficult problem affecting practice until after they have 
been for a time in the atmosphere of real research. It was felt 
that it would be possible to associate with our work young men 
having taste for investigation in experiment station lines, in such 
a way as to derive mutual benefit. In view of this conclusion 
and in accordance with authority granted me by you, a circular 
letter containing the following statements was addressed to a 
‘large number of the land grant colleges: 


“ By authority of the Board of Control of this Station, we are prepared 
to admit to our laboratories three student assistants; one in each of the de- 
partments of botany (plant pathology), bacteriology (dairy), and entomology. 
In order to be eligible to these positions, candidates must be graduates of a 
four years’ course in science, preferably at a land grant college where the 
sciences are taught with especial reference to their bearing upon the art of 
agriculture. It is essential, moreover, that such candidates shall have pursued 
studies specially fitting them to undertake work in one of these departments 
and that they shall have shown such proficiency and enthusiasm in special 
directions as will warrant their choosing one of these lines of study and in- 
vestigation for a life work. 

“As their main work, it is proposed, under the guidance of the heads of 
departments, to associate these assistants with one or more important sub- 
jects of investigation, with the understanding that they shall devote a minor 
proportion of each day, perhaps two hours, to the care of the laboratories, 
preparation of materials and other routine duties. They must be prepared 
to enter immediately, under proper direction, upon a study of one or more 
problems, without spending a considerable period of time in acquiring the nec- 
essary preparatory knowledge and skill of a fundamental character. For in- 
stance, the student assistant in bacteriology should be familiar in a practical 
way with the technics of making culture. 

“Full credit will be given in our publications for work accomplished, 
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“Tt is hoped that the observation and experience gained by such close as- 
sociation with the actual research work of an experiment station will con- 
stitute a valuable training for those who are ambitious to connect themselves 
with experiment stations as investigators. 

“The selection of these assistants will properly and necessarily be based 
upon their records as students and upon such knowledge of their personality 
as may be gained in various ways. i 

“It is expected that they will remain at the Station not less than one year. 
Board, rooms and laboratory materials will be furnished free of charge, no 
other compensation being offered.” 


From the applicants for these positions, two were selected, Mr. 
L. A. Rogers, as student assistant in Bacteriology, and Mr. E. D. 
Merrill, as student assistant in Botany. Both men graduated 
from the University of Maine and had received some post-gradu- 
ate training. Mr. Rogers had spent a year at the University of 
Wisconsin, giving special attention to dairy bacteriology, and Mr. 
Merrill had had a year’s experience as instructor in the depart- 
ment of natural history at his alma mater. The former entered 
upon his work in June, but the latter, on the day in which he 
reported to us for duty, received an offer of a position in the U. 
S. Department of Agriculture which he felt that it was for his 
interest to accept. Since that time Mr. F. M. Rolfs, a graduate 
of the Iowa Agricultural College, and a teacher of considerable 
experience, became an applicant for the position of student assist- 
ant in Botany, received the appointment and entered upon his 
duties on December 21st. 

As there was no application for the position in Entomology, it 
remains unfilled. 


NEEDED CHANGES AND ADDITIONS. 


The time has come when it is necessary to provide larger and 
more efficient accommodations for the various administrative 
offices and the library. These are now mostly located in a 
building the upper floors of which are occupied by the Director 
as a home, an arrangement which is unsatisfactory in every 
respect. There is at present only one general office in which are 


the desks of the Director and two clerks, a combination which 
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results in great inconvenience. The mailing department. is tem- 
porarily located on the second floor of the Chemical Laboratory, 
rendering it necessary to carry up and down stairs many tons of 
mailing matter yearly. All of the administration work of the 
Station and the library should be newly installed under one roof, 
for reasons of space as well as economy of labor. 

Two general ways of accomplishing this have been considered: 
One proposition is to erect a new administration and library 
building and convert the house where the offices now are wholly 
to domestic purposes; the alternative is to build a new director’s 
house and turn over the mansion house wholly to office and library 
uses. The arguments in favor of the former course are that 
the administration and library building should correspond in 
dignity and attractiveness to the other structures on the Sta- 
tion grounds, and besides new construction would give an oppor- 
tunity to make the offices models of convenience and efficiency, 
without being hampered by the limitations of an existing struc- 
ture. This is the more costly plan, involving an outlay of not 
far from $32,000. On the other hand a new house would place 
the director on a more comfortable and economical living basis 
than would be the case if the somewhat overlarge house in which 
he now lives were given over wholly to his occupancy, while 
this building is probably large enough for the administrative 
offices and library, though if reconstructed for these purposes it 
would fail, as has been stated, of the dignity and convenience of 
a new building. The probable cost of the second proposed plan 
would be somewhere from $16,000 to $19,000. The argument of 
less cost is with the second proposition. 

It seems proper to state in this connection that the water sup- 
ply of the Station is in some respects very unsatisfactory. It is 
furnished by the city at an annual cost of $501, and if the pres- 
sure on the hydrants was such as to insure protection against 
fire, and at the same time provide a constant and uniform flow of 
water in the laboratories, there might be no good reason for con- 
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sidering a change. The conditions which prevail are the reverse 
of these, however, especially during the summer. Whenever 
hydrant pressure is available it averages less than twenty pounds, 
and at times it is a minus quantity, a condition which often 
causes great inconvenience in laboratory work and especially in 
running the refrigerating machine, besides being practically use- 
less for fire purposes. It seems desirable for your board to con- 
sider whether any improvement in our water supply is possible. 


INSPECTION OF FERTILIZERS AND FEEDING STUFFS. 


The Legislature of 1899 made two enactments which both 
modified and enlarged the inspection work of the Station. 

The Fertilizer Law was so amended as to require the payment 
of a license fee of $20 on each brand of commercial fertilizers 
sold or offered for sale in the State, thus bringing New York into 
line with the other twenty-eight states in which fertilizer laws 
exist. The money received from such fees is to be devoted to 
paying the expenses of inspection, which renders unnecessary 
the appropriation heretofore made by the state for this purpose. 
In 1898 the number of brands of fertilizers registered at the Sta- 
tion by manufacturers was 2,226, and it now seems probable that 
in 1899 it will fall to less than 500. This decrease is not caused 
wholly by the imposition of license fees, but without question is 
due in part to the formation of a fertilizer combination or trust. 
Some have thought that the advance in prices is also the result 
of the exaction of license fees, but this surely cannot be so, be- 
cause the total annual expense of such fees to the fertilizer in- 
dustry will not exceed an average of six cents per ton on the 
quantity of goods sold. 

Other conditions are responsible for the increased cost to the 
farmer of his commercial plant food. 

A new law, quite similar in its provisions and operation to the 
amended fertilizer law, the author of which is the Hon. D. P. 
Witter, was also enacted for the control and inspection of con- 
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centrated commercial feeding stuffs. As with fertilizers, manu- 
facturers of feeding stuffs must register at the Station a guaran- 
teed composition and pay the annual license fee on each brand 
sold or offered for sale, the proceeds thus derived to be used ° 
the yearly collection and analysis of samples by the Station and 
the printing of results. It now seems that the brands registered 
will not exceed one hundred, so that the revenue produced by 
this law will not be large. Attention is called to the fact that in 
the case of both laws, the license fees are paid into the state 
treasury and the amounts of money thus received by the state 
only become available for their legitimate uses after appropria- 
tion by the legislature. 


THE MAILING LIST. 


The present status of the mailing list is as follows: 


Popular Bulletin Inst. 


TET AIEEE a FEA Eh 0 et ee a Pe 30,337 
Seti EOLNOE StAGCS, 5. 1s 5 cos whan nual stele SY et 992 
LV ETF T7219 ae ee ei ne ee area de 744 
Experiment Stations and their staffs ............... 778 
ERECTING ccc oad che ate oS a aa ee eh 131 
1 TS TA a ak rea AT a ENO a 5 IO he 32,982 


Complete Bulletin List. 


Experiment Stations and their staffs................ 778 
WAGRATICR SCIGHLISIS, CbCi is. i's 5s: be las Jienh da de Dae 257 
COM GIPSTS 7) Sap eet 2GA Pee RA MINT AE Pee SNR - 55 
LUTON 170 a aeelle SP ae aa aP LIT ee oP ls Bee eer ol! Ps 902 
ARREST COS espe 20a a bit ae pba Aoi oe ae 131 

Dotaleriac tae staaiaue «Pa eles See ee ers On aoe 2,123 


The above figures show a small increase in the popular bulletin 
list for residents of New York. During the past year this list 
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has been revised, resulting in taking off the names (not less than 
2,000) of those who had died or changed their place of residence. 
There has been a steady registering of new names, however. 
This growth is normal and not forced, coming as it does almost 
wholly from individuals who personally ask to receive the bulle- 
tins of the station. 


THE STATION LIBRARY. 


A good library is a most necessary part of an experiment sta- 
tion equipment. Research can neither be entered upon safely 
nor its results discussed intelligently unless the investigator has 
access to the records of what has been learned previously con- 
cerning the subjects under consideration. Access to current lit- 
erature and particularly to the journals which are the organs of 
research, is especially important in this connection. 

The library of this Station has developed rapidly during the 
past two years, but it is still small and in some respects quite 
insufficient for our needs. A fairly large number of journals is 
received, but complete sets of them should be obtained as rapidly 
as possible. The present number of bound volumes and pam- 
phlets in the library is approximately five thousand. 

A list of the papers and journals obtained by subscription and 
donated to us by exchange or otherwise is appended to this re- 
port. 


THE STATION PUBLICATIONS. 


The public is not unnaturally inclined to measure the useful- 
ness of an experiment station by the quantity of literature which 
it publishes. If this standard is applied to the New York State 
Station, the year 1899 will appear to be less profitable than 
some which have preceded. As a matter of fact, however, 
there probably has not been a period in the history of the Station 
when so much hard study has been applied to so large a number 
of problems as has been the case during the past twelve months. 

The number of pages of printed matter which a station issues 
has no necessary relation to the actual magnitude of the effort of 
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investigation. A bulletin of one hundred pages, which is merely 
a compilation of existing knowledge, may be begun and finished 
within the limits of a few weeks, whereas the data derived from 
one or more years of laborious observation may be summarized 
for public use on ten pages. 

Two facts are likely to restrict the literature emanating from 
this Station to a less quantity than may seem to some to be con- 
sistent with its equipment. 

(1) It is deemed to be a proper policy on the part of the Sta- 
tion to issue comparatively few bulletins of compilation of a 
purely informational character. More or less discussion of ex- 
isting knowledge is necessary in order to give to the results of 
research a proper setting and illumination, but it is certainly 
not the function of the Station, now that its existence and pur- 
poses are well understood, to engage in the work of popular in- 
struction. To do this would be to encroach upon the province 
of the school and of current literature. It might seem justifiable 
for this Station to digest and summarize for the use of New York 
farmers the knowledge gained by the stations in other states, 
were it not for the fact that the U. S. Department of Agricul 
ture is doing this admirably through the Office of Experiment 
Stations. It is conceded that when emergencies arise or when an 
entirely new situation faces the agricultural public, like the sud- 
den inroad of devastating insects or the establishment of the 
sugar beet industry, farmers are justified in looking to the Sta- 
tion for information of a general character. This is a different 
matter, however, from writing general treatises on a great vari- 
ety of subjects. This institution, in my judgment, will do well 
‘to restrict its efforts quite closely to the work of experimental 
research. 

(2) It has become imperative that this Station attack some of 
the more difficult scientific problems relating to agriculture. 
Many of the “ easy questions ” have been asked and answered and 
for this reason, and also because the “ hard answers” are the 
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ones we most need to know, we should begin to probe more 
deeply and laboriously beneath the surface of things. There is, 
moreover, a pronounced tendency now evident in many quarters 
to withhold the publication of conclusions until they are abun- 
dantly justified by data, a most healthy and encouraging symptom 
in experiment station activity. The members of this Station 
believe in trying to enter upon the policy thus outlined and it is 
to be hoped that in so doing they will have the sympathy and 
loyal support of New York farmers. 

It should be remembered that this policy means the publica- 
tion of fewer bulletins than might otherwise be issued if the 


practice of compilation and profuse writing were adopted. 


THE WORK OF THE STATION DURING 1899. 


On subsequent pages there may be found summaries of the 
work carried on during the year 1899 by the various departments 
of the Station. These include a brief review of facts and con- 
clusions contained in the year’s bulletins as well as a statement 
of the nature and bearing of experiments and investigations, the 
data from which are not yet sufficiently complete and concern- 
ing which nothing has yet been published. It so happens that 
just now the unfinished work is large. It embraces several in- 
vestigations in plant nutrition, animal nutrition, cheese curing, 
horticulture, bacteriology and plant pathology: 

The availability of certain insoluble phosphates to several va- 
rieties of plants. 

The relative importance of potash and soda in plant nutrition. 

The effect of fineness upon the availability of crude phosphates. 

The plant food needs of fruits and the effect of certain plant 
food elements upon their quality. 

Relative economy of different systems of feeding crops. 

A study of apple cider and vinegar. 

The source of milk fat and observation on the use of food by 
milch cows. 
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The chemistry and bacteriology of cheese curing. 

Study of cheese curing troubles such as rust, and sweet and 
bitter flavors. 

Conditions of cheese curing. 

The prevention of onion smut. 

The prevention of asparagus rust. 

A study of black knot. 

The irrigation of small fruits. 


Chestnut growing. 


CHEMICAL DEPARTMENT. 


(1) Fertilizer inspection.—The fertilizer trade has continued to 
present during 1899 its usual grotesque features. One hundred 
- and ninety manufacturers, sixty-seven of whom are located out- 
side of New York, registered at the Station 2,268 different 
brands. For various reasons the number of brands sold in the 
State is much short of registration. This burdensome and unsatis- 
factory state of affairs will doubtless end with 1899, as the num- 
ber of brands registered is likely to drop to 500 or less, for 
reasons already explained. 

(2) Paris green and insecticide supervision.— Twenty-five sam- 
ples of Paris green were secured and analyzed. Twenty different 
manufacturers represented. Arsenious oxide found in Paris 
green varied from 55.34 to 60.16 per et., indicating a good de- 
gree of commercial purity. 

(3) Plant nutrition.— Work is being continued in investiga- 
tion relating to the plant-food needs of fruits and the effect of 
certain plant-food elements upon the quality of fruits. Results 
are being held for additional data before publication. 

(4) Composition of cider and vinegar.— This work has been 
continued two years and valuable results are being secured, but 
another year’s data are desired before publishing the results of 
investigation. 


(5) Cheese work.— Data for publication will probably be ob- 
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tained in addition to those on hand during the coming year. 
Chemical work has been directed in two lines: 

(a) Studying the influence of moisture and temperature upon 
the composition of cheese, working with the temperatures 55°, 
60°, 65° and 70° F. 

(b) Studying the chemical compounds formed in cheese by 


the breaking down of milk casein. 


HORTICULTURAL DEPARTMENT. 


The fertilization of self-sterile grapes.— It has been shown in 
Bulletin 157 and other prior publications of this Station, that 
certain kinds of American grapes are either self-sterile or very 
imperfectly self-fertile. When self-pollinated the former bear 
no fruit and the latter produce very imperfectly formed clusters 
or usually none at all. In considering the practical bearing of 
these discoveries upon the selection of varieties for planting and 
the advantageous arrangement of them in vineyards for securing 
well filled fruit clusters, the question arose whether any other 
variety which blooms at the same time with the one which is to 
be fertilized will perform the necessary cross fertilizing success- 
fully or whether some kinds of grapes are better fertilizers than 
others. Scarcely any definite information on this subject could 
be found. The matter being one of obvious practical importance 
to viticulturists, some investigations concerning it were begun in 
1899. Very marked results have already been secured, indicat- 
ing that a variety which is more or less incapable of fertilizing 
itself generally fails in the fertilizing of other self-sterile varie- 
ties, while on the other hand the self-fertile varieties have usu- 
ally been successful in fertilizing the self-sterile sorts upon which 
they have been tried. Further investigation is necessary to de- 
termine whether any grape may be more successful in fertilizing 
some varieties than others. Various other tests need to be made 
before a final report is given stating definitely the conclusions 
which may be drawn concerning the question under investiga- 
tion. 
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The treatment of diseases and insects is of perennial interest to 
fruit growers. A bulletin has been prepared on this subject by 
the collaboration of the Horticulturist, the Botanist and the En- 
tomologist for the purpose of presenting up-to-date directions 
for fighting these enemies of the fruit grower and showing the 
particular instances in which various diseases and insects"may be 
combated with one general treatment. The préparation of spray 
mixtures and the apparatus for applying them are treated in 
Bulletin 121, prepared by Mr. Paddock. This has been supple- 
mented by publishing an appendix which treats of recently im- 
proved apparatus and gives formulae for the preparation of 

various spraying mixtures. 

Thinning apples.— Experiments have been in progress for four 
years for the purpose of gaining definite information concerning 
the effect which thinning the fruit of apple trees may have on 
the remaining crop and whether the practice if followed system- 
atically year after year tends to secure greater regularity in 
bearing or increased yield in succeeding seasons. 

The results show that with certain varieties the size and color 
of the fruit are generally improved where thorough and timely 
thinning is done and the percentage of the higher grades of fruit 
is increased, although the total yield of marketable fruit is often 
lessened. It appears that under certain circumstances, and es- 
pecially with certain varieties, the thinning of apples in commer- 
cial orchards would be profitable. 

With mature trees which have come into full bearing and 
which are properly fertilized, pruned, sprayed and generally well 
eared for, it is doubtful whether thinning the fruit in any one 
season will materially increase the yield in succeeding seasons. 
It should be borne in mind that young trees which have. not 
come into full bearing may be seriously impaired in vigor and 
in subsequent fruit production by being allowed to mature too 
heavy crops. 

It appears that, with the exception noted, the principal source 
2 
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of profit from thinning fruit in orchards which are well cared for 
is to be looked for chiefly in preventing the breaking of over- 
loaded limbs and in the increased market value of the fruit of the 
current season. 

Thinning, to be most effective, should be done early in the 
season — at the time Baldwins and Greenings are from three- 
fourths of an inch:to an inch in diameter. In New York State it 
should be completed in June. 

Thinning stone fruits—— Experiments in thinning apricots, 
plums and peaches have been in progress three seasons. With these 
fruits as with apples the effect of thinning is not always as pro- 
nounced the following year as had been expected. In some cases 
there appeared to be real permanent advantage and an increased 
yield in succeeding seasons, and again the effect, if any, on the 
crop of the following year, was in some cases obscured by causes 
not understood and no advantage from the previous year’s thin- 
ning of the fruit could be seen. In some cases trees which were 
heavily loaded and not thinned gave even greater yields the fol- 
lowing season than were obtained from corresponding trees on 
which the fruit had been severely thinned. 

Early and severe thinning in general increased the percentage 
of the higher grades of fruit. Where the fruit grower can obtain 
correspondingly better prices for fancy fruit the thinning may 
doubtless be made profitable with selected varieties of peaches 
and apricots and in some cases with plums also. 

Chemical analyses of fruits which were picked at different 
stages were made in the chemical department which showed that 
the amount of potash in the fruit of one variety of peach in- 
creased 493 per ct. from June 24 to July 21. The nitrogen in- 
creased 240 per ct. and the phosphoric acid 327 per ct. in the 
same period. The amount of potash in the fruit of a certain 
variety of plum increased in the same period 296 per ct., the 
nitrogen 222 per et. and the phosphoric acid 156 per ct. This 
indicates how rapidly the fruits take up plant food in the very 
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early stages of their growth and emphasizes the importance of 
doing the thinning very early in the season. 

Fertilizers for forcing lettuce-— Complete commercial fertil- 
izers which differ from each other only in material from which 
the supply of nitrogen is secured are being tried both alone and in 
combination with varying proportions of stable manure, on soils 
for forcing lettuce. Each formula is tried with head lettuce and 
with loose lettuce, both on medium heavy clay loam and on very 
light sandy loam. The object of this work is to throw some light 
on the question as to whether, in the forcing of lettuce, com- 
mercial fertilizers may be profitably substituted either wholly or 
in part for stable manure. It is desirable that the results which 
have been thus far obtained should receive further confirmation 
before being published. 

Treatment for gooseberry mildew.— Because of the destructive 
character of gooseberry mildew and the economic importance of 
this disease in all parts of America where gooseberries are culti- 
vated, experiments have been conducted for the purpose of treat- 
in the disease on a commercial scale. Potassium sulphide has 
been compared with other fungicides for this purpose and very 
early treatments have been compared with later treatments so as 
to learn if possible just when to spray and what to spray with in 
order to hold the mildew in check most successfully. This par- 
ticular line of investigation has been in progress since 1897. The 
results, as set forth in Bulletin 161, show that the use of potas- 
sium sulphide has been followed with better success than the use 
of Bordeaux mixture, lysol or formalin. Bordeaux mixture 
proved comparatively useless; formalin was somewhat more ef- 
fective and lysol gave promising results, ranking next to the 
potassium sulphide. Very early spraying generally gave better 
results than when the first treatment was made medium early or 
late. Winter treatment was tested only one season. It did not 
give sufficient advantage to justify the expense of making it. 

Apple canker.— A disease of apple tree limbs has done and is 
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doing an immense amount of damage to the orchards of New 
York as well as in many other states. The disease is not new 
but the injuries resulting from its attack have been thought to 
be due entirely to the sun-scald, so it has escaped the notice of 
workers in this line. 

The investigation of this disease was undertaken in the spring 
of 1898 and was continued through the present season. It has 
been proven that the cankers are produced by the attack of a 
fungus known as Sphaeropsis malorum Pk., the same that pro- 
duces the black rot of apples, pears and quinces. The experi- 
ments also indicate that the fungus occurs on a number of other 
plants. 

Experiments in treating the disease are not yet complete, but it 
is known that in a majority of instances orchards that have been 
well sprayed with Bordeaux mixture for a number of years and 
otherwise well taken care of are much freer from canker than or- 
chards that have not received such treatment. 

As a preventive measure we feel warranted in recommending 
that the orchards be put in the best growing condition and then 
as a further preventive that they be sprayed thoroughly with 
Bordeaux mixture, spraying the limbs as well as the foliage and 
fruit; the spraying to. be made at the time the trees are ordinarily 
sprayed for apple scab, supplemented by an earlier one given 


about the time the leaf buds begin to unfold. 


DEPARTMENT OF BOTANY. 


Leaf-scorch of sugar beet, cherry, cauliflower and maple.— A 
peculiar disease of sugar beets occurring to a destructive extent 
in some fields in Yates and Ontario counties has been determined 
to have been caused by weather conditions. In early August 
the foliage was suddenly scorched by excessively dry, hot weather. 
Cherries and hard maples in the vicinity of Geneva and cauli- 
flower on Long Island have suffered from the same cause. 

Fruit-disease survey of the Hudson Valley.— A thorough sur- 
vey has been made of the fruit diseases occurring in the Hudson 
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Valley. On account of the unusually dry season fruits generally 
have suffered less from disease than for several years past. Peach 
leaf-curl, so destructive in 1898, has been almost wholly absent. 
Such common destructive diseases as apple scab, pear scab, pear 
leaf-spot and plum leaf-spot have been injuriously abundant only 
in a few localities. The black rot of grapes and the fruit-rot of 
plums and cherries have been much less destructive than usual. 
The most important fact brought out by this survey is the dis- 
covery that there exists throughout the entire Hudson Valley 
below Albany a destructive cane blight of currants caused by a 
sterile fungus about which but little is known. 

Miscellaneous studies on plant diseases.— In 1898, a serious rot 
of onions occurred in Orange county. It has been determined 
that this rot was caused by bacteria working in the presence of 
water. The prompt removal of surface water from the onion 
fields is probably the best that can be done to prevent the rot. 

Dodder has been found on greenhouse cucumbers and a pow- 
dery mildew on field cucumbers. 

The brown sunken spots on Baldwin apples have been shown 
to be of non-parasitic origin. 

A new fungus leaf-spot disease of carnations has been dis- 
covered. 

Unfinished work.— Considerable work has been done upon the 
stem-rot diseases of the carnation, and an investigation of the 


black knot disease of plums and cherries commenced. 


DEPARTMENT OF BACTERIOLOGY. 


Pasteurization for butter making.— A fundamental investiga- 
tion of this problem has been begun in connection with the Dairy 
Department, the first step being a study of the effect of the vari- 
ous temperatures to which milk can be exposed in the “ continu- 


ous ” 


machines. A momentary exposure at 158° F. was not 
found satisfactory; 176° F. is much better and in many cases 


185° F. is desirable. When the most acceptable temperature is 
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decided upon the subject of pasteurized vs. unpasteurized butter 
will be taken up. 

Cheese faults— Rusty spot in Cheddar has received consider- 
able attention. A germ has been isolated which on being added 
to a vat of milk produced rusty spots in the resulting cheese. 
Work will be continued with a hope of finding the way in which 
the trouble gains entrance to the factory as well as the best 
method of removing it. 

Work has also been done on sweet or fruity flavor but owing to 
the obscure nature of the trouble little headway has been made. 
Bitter flavor in Neufchatel has been reported and the trouble 
found due to the presence of certain acid forming bacteria. This 
investigation is still in progress. 

Cheese ripening.— Several experiments have been carried out, 
alone, and in conjunction with the Department of Chemistry. 
The attempt has been made to exclude the action of germs in 
order that the activity of the enzyme naturally present in the 
milk and cheese might be more carefully studied. 

Black rot of cabbage and cauliflower.— In collaboration with the 
Department of Botany field experiments on the treatment of the 
black rot of cabbage and cauliflower have been conducted at 
Phelps and on Long Island; but owing to the unusually dry sea- 
son the disease was not prevalent and consequently few results 
were obtained. These experiments will be repeated next season. 


ANIMAL INDUSTRY. 


Animal food in poultry feeding.— It was found in a number of 
feeding experiments with chicks, ducklings and laying hens that 
rations containing animal food gave almost invariably better re- 
sults than did those consisting entirely or very largely of veg- 
etable food. For convenience “animal meal” was made the 
principal animal food. Many grain foods were used; but when 
rations were so arranged that the proportion of protein was alike 
for two rations the one with the animal food contained generally 
more fat and always a much larger percentage of mineral matter. 
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The first series of experiments did not definitely indicate the 
cause for the superiority of the one ration. It appeared that the 
more favorable results when animal food was fed might be due 
either to the more efficient forms of the nitrogen compounds or 
with the rapidly growing young birds and the laying hens to the 
much larger proportion of ash consisting largely of phosphates. 

Subsequent experiments have shown that while ducklings re- 
quire a certain amount of animal food, hens and chicks are able 
to do well on wholly vegetable food, supplemented by ash rich 
in phosphates. In these experiments, rations of vegetable food, 
to which bone ash was added to make up the assumed deficiency 
of ash, in growing chicks gave identical results with those from 
rations containing animal food. With laying hens the rations 
were equally efficient for most of the time but good results were 
not sustained quite so long by the vegetable food ration. The 
addition of bone ash did not, however, enable ducklings to make 
as good use of a ration wholly of vegetable foods; such a ration 


being decidedly less efficient than one containing animal food. 


BULLETINS PUBLISHED IN 1899. 


No. 158 — May.— Combating the striped beetle on cucum- 
bers. F. A. Sirrine. Pages 32, plates 
2. 

No. 159 — October.— The forest tent caterpillar. V. H. Lowe. 
Pages 30, plates 6. 

No. 160 — October— Report of analyses of commercial fertil- 


izers for the spring of 1899. L. L. 
Van Slyke. Pages 90. 
No. 161 — November.— Treatment for gooseberry mildew. C. 
P. Close. Pages 12, plates 2, diag. 1. 
No. 162 — November.— Leaf scorch of the sugar beet, cherry, 
cauliflower and maple. F. C. Stewart. 
Pages 14, plates 6. 
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163 — December.— The New York apple-tree canker. Wen- 
dell Paddock. Pages 28, plates 6. 

164 — December.— Notes on various plant diseasés. (A 
bacterial rot of onions; powdery mil- 
dew on field-grown cucumbers ; dodder 
on cucumbers under glass; Baldwin 
fruit-spot; a Musarium leaf-spot of 
carnations; Chaetomium contortum 
on barley seedlings.) F. C. Stewart. 
Pages 15, plates 4. 


. 165 — December.— Report of analyses of Paris green and 


other insecticides. L. L. Van Slyke. 
Pages 10. 

166 — December.— Commercial feeding stuffs in New York. 
W. H. Jordan and C. G. Jenter. 
Pages 42. 


. 167 — December.— A fruit disease survey of the Hudson 


Valley in 1899. F. C. Stewart and F. 
H. Blodgett. Pages 34, plates 3, 
map 1. 


. 168 — December.— Director’s report for 1899. W. H. Jor- 


dan. Pages 22. 


. 169 — December.— Fertilizing self sterile grapes. S. A. 


Beach. Pages 41, plates 2. 


. 170 — December.— Diseases and insects injurious to fruits. 


S. A. Beach, V. H. Lowe and F. C. 
Stewart. Pages 65. 


. 171 — December.— Animal food for poultry. W.  P. 


Wheeler. Pages 46, plate 1. 

172 — December.— The efficiency of a continuous Pasteur- 
izer at different temperatures. H. A. 
Harding and L. A. Rogers. Pages 
24, figs. 2. 
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No. 178 — December.— Report of analyses of commercial fertil- 
izers for the fall of 1899. L. L. Van 
Slyke. Pages 22. 


W. H. Jorpan, Director. 


New York Agricultural Experiment Station, 
Geneva, N. Y., Dec. 30, 1899. 
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REPORT OF THE DEPARTMENT OF 
ANIMAL HUSBANDRY. 


COMMERCIAL FEEDING STUFFS IN NEW 
AnQink* 


W. H. Jorpan anp C. G. JENTER. 


SUMMARY. 

In buying feeding~stuffs the farmer should understand both 
the general character of the material, and the source and general 
nature of the substances composing it. It is often as important 
to know that the desired ingredients are not furnished by oat 
hulls or other indigestible wastes as it is to know the amount of 
these ingredients. 

The terms nitrogenous and carbohydrate are too general to be 
used without modification in classifying feeding stuffs and the 
following four classes give a better grouping: 

Class I. Contain 30 per ct. to 45 per ct. protein and 50 per ct. 
to 60 per ct. carbohydrates: Cotton-seed meal, linseed meal and 
gluten meal. 

Class II. Contain 20 per ct. to 30 per ct. protein and 60 per ct. 
to 70 per ct. carbohydrates: Gluten feeds, Atlas meal,. dried 
brewer’s grains, malt sprouts, buckwheat middlings and peas and 
beans. 
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Class III. Contain 14 per ct. to 20 per et. protein and 70 
per ct. to 75 per ct. carbohydrates: Brans and middlings from 
wheat and rye and some proprietary mixed feeds. 

Class LV. Contain 8 per ct. to 14 per ct. protein and 75 per ct. 
to 85 per ct. carbohydrates: Cereal grains, cerealine, hominy 
and oat feeds, corn and oat chops, corn bran, corn germ feed and 
chop feed in general. Hays and fodders belong here more nearly 
than elsewhere. 

Samples of feed have been collected during the past two winters 
and analyzed chemically, physically and often microscopically. 

Cotton-seed meal should be light yellow, a dark color usually 
indicating inferiority. Protem may range from 42 per ct. to 
46 per ct. or more in good samples. Of 16 samples only two 
showed evidence of adulteration, but the price did not follow 
percentage of protein. 

Old, or pressure, process linseed meal and new, or naphtha ex- 
traction, process meal differ mainly in fat, the former containing 
three or four pounds more per hundred. Protein of new process 
meal is perhaps less digestible because of cooking. Nineteen 
samples were examined and all were good. One was somewhat 
low in protein with no sign of adulteration. 

Gluten meals consist mainly of hard or flinty portions of corn 
after bran, germ and part of the starch have been removed. They 
should contain at least 80 per et. of protein to be classed as meals 
and may go to 40 per ct. Two samples analyzed were good but 
the less nitrogenous sold for the higher price. 

The gluten feeds are a mixture of the meal with the bran and 
germs and are less rich in protein than the meals, ranging from 
18.8 per ct. to 28.1 per ct. This marked difference seems to be 
quite constant between the brands, samples of Joliet and Diamond 
brands running low. . 

Malt sprouts are the dried shoots from germinated barley. But 
few samples were analyzed and these were found normal in com- 
position, with from 24.66 per ct. to 30.87 per ct. of protein. 
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Brewer’s grains are the barley grains from which the starch has 
been removed by growth and fermentation. In fresh state they 
contain too much water to justify paying a very large price. 
Dried they furnish about as much protein as the malt sprouts. 

Buckwheat middlings and other buckwheat products were 
found of good quality, but varied widely in protein content, the 
iniddlings and feed running from 24.8 per ct. to 33.7 per ct., 
while the single sample of “ ships” showed 33.75 per ct. protein, 
9.2 per ct. fat. 3 

Wheat brans were found pure, but not constant in composition, 
the protein ranging from 13.4 per ct. to 17.1 per ct., and the 
starch from 17.5 per ct. to 30.6 per ct. 

The mixed wheat feeds are combinations of the offals of wheat 
milling and showed only the natural variations. 

Wheat middlings, with one exception, proved normal in com- 
position showing only variations similar to bran and due to same 
cause, difference in milling processes. Middlings contain more 
protein, more starch, a little more fat and less fiber than bran and 
are more digestible. It would seem that preference should not 
be given the bran as a feed. 

Hominy feed or hominy chop consists of the hull, germ and 
part of the starch of corn grains; and contains less starch, about 
the same amount of protein and more fiber and fat than corn meal. 
The samples analyzed appeared quite uniform in composition, 
except Hudnut’s which contained seven per ct. more protein than 
the average. The average was about 10.5 per ct. protein, 46 
per ct. starch and sugar and 7.75 per ct. fat. The prices were 
much less uniform than the percentages. 

In mixed feeds seems to lie the greatest danger from adultera- 
tion, a danger which is not entirely guarded against by chemical 
determination of protein and fat. Oat hulls are extensively used 
as adulterants in foods of this class. Prices were often equal to 
what would have bought whole corn and oats. In 26 cases out of 
35 examined, the fiber content is larger than the average for whole 


38 Report oF THE DEPARTMENT OF ANIMAL HUSBANDRY OF THE 


oats and much larger than could be given by any straight corn 
and oats mixture. Some of the feed must have contained at least 
50 lbs. of oat hulls per hundred lbs. One oat feed was less 
digestible by nearly 12 lbs. than whole oats and by nearly 31 lbs. 
than maize, due largely to the indigestible character of the hulls. 
The introduction of oat hulls into any mixed feed therefore, in- 
creases the amount of indigestible — useless— matter. The 
material coming from whole grains is also of better quality, being 
made up more largely of protein and the easily digestible car- 
bohydrates. 

Reasons why the source and character of the carbohydrates 
should be carefully considered in classifying feeding stuffs, are 
given in full in the bulletin. 2 

Patent foods made up of some simple feed stuff like middlings, 
corn bran, linseed meal, etc., with a small quantity of charcoal, 
sulphur, fenugreek, gentian, salt, iron compounds, pepper and 
other cheap drugs and condiments were found on sale in great 
numbers and at exorbitant prices, varying from $100 to $500 a 
ton. This is from $70 to $470 a ton more than the best of them 
are worth as feeds. Their value as medicines is problematical ; if 
anything, the same effect can be much more cheaply secured by 
buying the drugs and mixing with the feeds ordinarily used in 
the stable. 


INTRODUCTION. i 


Commercial cattle foods are an important factor in the animal 
husbandry of this State. Few farmers, especially dairy farmers, 
produce all the grain they feed to their stock, for the winter ration 
generally includes one or more of the by-product feeding stuffs, 
usually of a more highly nitrogenous character than the home 
raised grains. Doubtless these purchased materials are often 
used with profit, while on the other hand, the opinion is freely 
expressed that it would be economy for many farms to be more 
fully self-supporting in the matter of the supply of cattle foods. 
However this may be, it is entirely probable that commercial 
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feeding stuffs, more particularly those of the highly nitrogenous 
kinds, will continue to hold their place in the ration, and for 
this reason it is desirable, even essential, that the purchasers of 
these commodities shall have an intelligent understanding of 
their character and value. 

It is not surprising that the feeding stuff market is an object 
of perplexity, as it appears to be, to the majority of would-be 
buyers. The whole grains as such and as mixed with certain 
waste products, oil meals, the gluten feeds and meals, breakfast 
food wastes, brewer’s wastes and the so-called patent foods, besides 
the combination of a variety of materials, good and poor, under 
the name of “ mixed feeds,” are all urged upon the attention of 
the agricultural public. Such a variety of appearance, composi- 
tion and price must be considered that even the wisest may well 
hesitate before deciding what articles can be chosen most suitably 
and economically for a particular use. 

In view of the situation as thus outlined, and in order to pre- 
sent certain facts which have been gathered relative to the feed- 
ing stuff market in New York, besides paving the way for the 
largest benefit which may accrue from the new feeding stuff law, 
it is deemed wise to issue this bulletin. Many of the facts stated 
are by no means new, and some of the analyses are but a repeti- 
tion of previous results, yet it is felt that the situation justifies 
the statement of what is to some extent already familiar knowl- 
edge. 


INFORMATION WHICH THE BUYER SHOULD POSSESS. 


The farmer who wishes to buy a feeding stuff to supplement 
his home supply of grains should, first of all, understand the 
general character of any material to which his attention is called, 
7. e., he should know whether it belongs to the carbohydrate or 
nitrogenous class of feeding-stuffs. 

To the man who is well informed, the trade name is generally 
indicative of composition. It is true, however, that new materials 


are constantly appearing in the market and trade names are some- 
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times deceptive, so that it will be a distinct gain when commercial 
cattle foods are branded with their real percentages of protein 
and fat, as presumably will be the case in New York under the 
operation of the new feeding stuff law. 

Moreover, buyers should understand something of the source 
and general nature of the waste products which make up a large 
proportion of our commercial feeding stuffs. The fact that any 
material is an offal from a manufacturing process may or may not 
mean that it is of inferior nutritive value. As an illustration, 
certain parts of the maize kernel which appear in the gluten meals 
and hominy wastes are from the parts of the grain in no way 
inferior, whereas oat hulls are the least valuable part of the seed. 
These facts establish an important distinction between the by- 
products from starch and glucose manufacture and those from the 
manufacture of breakfast foods from oats. For this and similar 
reasons, the ingredients of the various mixed feeding stuffs should 
be clearly stated for the buyer’s benefit, and the provision of our 
new feeding stuff law which, among other things, makes illegal 
the abominable practice of adulterating corn meal with oat hulls, 
without the knowledge of the purchaser, to be sold to him as 
mixed feed from corn and oats, is a step in the direction of en- 
forced honesty in the cattle food trade. 


CLASSIFICATION OF FEEDING STUFFS. 


Cattle foods are often classified in a popular way as “ carbohy- 
drate” and “nitrogenous.” Such a division into two classes, 
based upon the proportions of carbohydrates and protein, is not 
rational. The fact is, there is a quite uniform gradation in the 
percentage of protein in feeding stuffs from cotton-seed meal to 
wheat straw and there seems to be no natural point of separation 
into two groups. It is absurd to place wheat bran with 16 per 
ct. of protein in the same group with cotton-seed meal with 45 
per et. of protein. 
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As a matter of convenience and a nearer approximation to 
accuracy, it seems advisable to classify feeding stuffs into at least 
four groups and even with this arrangement the range of com- 
position within any one group is quite wide. 

The following are the classes suggested, with some of their 
principal members: 

Class I. 30 to 45 per ct. protein and 50 to 60 per ct. carbohy- 
drates, including cotton-seed meal, linseed meal and the gluten 
meals, such as the Chicago, King, Cream and Hammond. 

Class II. 20 to 80 per ct. protein and 60 to 70 per ct. of car- 
bohydrates, including gluten feeds, such as the Buffalo, Golden, 
Diamond, Davenport, Climax and Standard, as now made, Atlas 
meal, dried brewer’s grains, malt sprouts, buckwheat middlings 
and peas and beans. 

Class IIT. 14 to 20 per ct. of protein and 70 to 75 per ct. of 
carbohydrates, including brans and middlings from wheat and 
rye, certain so-called mixed feeds of a proprietary character, 
these being in part oat feeds fortified with some more highly 
nitrogenous material. . 

Class IV. 8 to 14 per et. of protein and 75 to 85 per ct. of 
carbohydrates, including barley, corn, oats, rye, wheat, cerealine, 
hominy and oat feeds, corn and oat chop, corn bran, corn germ 
feed and chop feed in general. 

The hays and other fodders belong in Class IV more nearly 
than in any other. 


ANALYSES AND COMMENTS. 


THE SAMPLES AND THEIR EXAMINATION. 


The samples, the analyses of which appear in this bulletin, 
were mostly selected in this State during the past two winters by 
authorized representatives of this Station. In a majority of cases 
the selling prices are given, these being the ton prices stated to 
our agent by the dealers where the sample was procured. It is 
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to be noted that the names of manufacturers are not given in 
connection with various samples. As many of the goods were 
not branded by the name of the maker or importer, it was thought 
best, in order to avoid possible error, to consider the samples 
wholly from the standpoint of what inspection has shown them 
to be. 

These samples were submitted to more than the usual chemi- 
cal analysis,— they were carefully examined as to the nature of 
their constituents, special attention being. given to the feeds of a 
mixed character and to those coming under the head of proprie- 
tary or condimental foods. 

Moreover, the chemical analysis has been made to include even 
more than usual. In the case of the mixed and chop feeds the 
amount of fiber present is often suggestive as to the origin of 
their constituents and besides it is interesting and useful to know 
to what extent, especially in the corn and oat offals, the starch 
and other equally valuable carbohydrates have been removed. 


COTTON-SEED MEAL. 


This feeding stuff is a by-product of the manufacture of cotton- 
seed oil. The seed of cotton, after the long fibers are removed 
by ginning, consists of a kernel enclosed by a thick hull. 
This hull, after removal, constitutes a low grade feeding 
stuff which is known in the market as cotton-seed hulls. 
The hulled kernels are crushed and after they are cooked the oil 
is removed by pressure, leaving a cake residue, nearly 800 pounds 
from a ton of seed, which after grinding we know as cotton-seed 
meal. The color of this meal should be light yellow and it 
should have a clean nutty flavor. The percentage of protein in 
the best product generally ranges between 42 per ct. and 46 per 
ct. Among the causes of inferiority are the presence of hulls 
and injury due to fermentations, but these conditions are indi- 
cated by the color and flavor. Dark colored cotton-seed meal 
should be regarded with suspicion. 
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SAMPLES OF CoTrron-SEED MEAL COLLECTED IN NEw YorK Durina 1898 AND 


1899. 
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In all but two cases the samples of cotton-seed meal have been 
found to have a satisfactory composition. Two samples, Nos. 439 
and 705, showed so low a protein content as to justify the con- 
clusion that they were from adulterated stock. They were dark 
colored. There is no question that adulterated meal is in the 
market, as is clearly proven in Bulletin No. 56 from the Massa- 
chusetts Experiment Station, where the analyses are given of 
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eighteen samples of inferior goods found in the market of that 
State. 

This adulteration is probably brought about by grinding in 
hulls. These meals were sold in part under the name Sea Island 
Cotton-seed and probably were in all cases a mixture of the yellow 
meal and finely ground hulls. Farmers should avoid such goods. 

The sample of cotton-seed feed No. 552, the analysis of which 
appears in the above table as a means of contrasting it with 
cotton-seed meal, consists of cotton-seed hulls and is very inferior 
in value. 

LINSEED MEAL. 

Linseed meal is a by-product from the manufacture of linseed 
oil. It is often called oil meal. “ Old process” oil meal is that 
from which the oil is obtained by pressure and “ new process ” 
meal is the residue afer treating the crushed seed with a light 
naphtha. The former contains the more fat although owing to a 
change in the process the “old process” meal contains less fat 
than was formerly the case. 

By the older methods about 35 lbs. of oil was obtained from 
100 lbs. of seed, but now the output is larger. 

The relative value of “old process” and “ new process” meal 
is much discussed. Certainly there is no appreciable difference 
in palatableness and healthfulness, and no large difference in 
nutritive qualities. The protein of the latter appears to be some- 
what less digestible, due doubtless to the increased cooking to 
which the new process product is subjected. 


SAMPLES OF LINSEED MEAL COLLECTED IN NEW YorRK Durine 1898 AnD 1899. 


Station Sample: Where Ton selling | Station Sample: Where Ton selling 
number. collected. price. number. collected. price. 

498... Union Sprivgs’. seys 2 ogee 498.. Fulton . ...:. ose $25 00 
435... Mayebteviller nt .2. sc. mete ert 5OL:.. ‘Oswego f 2st) cheer 25 00 
ASG2 . sMIIMUPAt =f. ccetee oe $28 00|.514...Watertowm ~.--. 62). 25 00 
AAG so CHIMES, oes oats ee cine 30 004 517. “Utica! ce sone 28 00 
443. Corning, 4 35,.,.-4 taestsiy- 30 00/529.. Binghamton ........ 28 00 
455. Homelisyille< serecjac 30°:00:| 670)...- Oba oer ees 30 00 
AGI SBiutialoe. es eee Ae 30. 00 |:694.-. ‘Cobleskill .232:'... . . :..; eee 
ALD IW AEETIOO Jase: fetes poe 23700698) Ober Otero 30 00 
ROU + 4) Geneva 255. a Lee 27 00 | 699... Otego Vee eek i an 30 00 


AOU SV TACUBC fer onto kee an crac 30 00 
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ANALYSES OF SAMPLES OF LINSEED MEAL. 


: re a 
2 C Beh pee 
| : ~ a As 
3 3s 4 io en ae Siete, Me 
a E < a ew = eos = oh 
Per ct. Perct. Perct. Perct. Perct. Perct. Per ct. 

428. Linseed meal, old process. 8.87 5.51 37.25 7.29 10.1 34.64 6. 
435. Linseed meal, old process. 6.84 5.35 37.25 7.43 -4 36.21 6.92 
436. Linseed meal, old process. 8.68 5.45 38.06 7.38 9.4 34.31 6.12 
440. Linseed meal, old process. 8.34 5.39 35.00 8.55 15.0 35.40 7.32 
443. Linseed meal, old process. 8.53 5.14 36.31 7.60 12.2 36.48 5.94 
455. Linseed meal, old process, ; 

EN ae a 8.03 5.35 36.69 6.94 11.6 35.53 7.46 
464. Linseed meal, old process. 8.97 4.85 35.81 7.10 10.4 35.76 7.51 
471. Linseed meal, old process. 8.10 4.86 36.06 6.82 11.4 35.67 8.49 
481. Linseed meal, old process, 

INGERIOWAL: 6-0 c10 52 « crss'e ¢ 7.75 5.82 35.81 7.54 7.5 36.17 6.91 
491. Linseed meal, old process. 7.37 5.29 36.94 7.43 11.4 36.04 6.93 
501. Linseed meal, old process. 9.43 5.51 28.69 8.59 22.7 40.15 7.63 
517. Linseed meal, old process. 8.45 5.31 36.19 7.03 13.9 34.16 8.86 
529. Linseed meal, old process, 

WNGBITO: occ ges. = + Sats 6.89 5.22 38.19 7.11 14.8 36.87 5.72 
699. Linseed meal, old process. 9.76 5.37 32.13 8.16 .... 36.12 8.46 

DY ig a ee 8.29 5.32 35.74 7.50 12.1 35.96 7.19 
498. Linseed meal, new process, . 

Cleveland ........... 10.53 5.01 36.63 8.69 18.4 36.23 2.91 
514. Linseed meal, new process. 10.08 4.95 37.56 7.22 19.1 37.04 3.15 
670. Linseed meal, new process. 10.25 5.33 35.81 8.57 .... 35.99 4.05 
694. Linseed meal, new process, 

Cleveland ses. s1e<s/6s 5 9:87 ¥5!36 135.19. 8.48........36.31 4.79 
698. Linseed meal, new process. 9.34 5.50 35.50 9.08 37.62 2.96 

DENCEROO ooo 23 oie om ia sss 10.01 5.23 36.14 8.41 18.7 36.64 3.57 


The linseed meal found in New York seems to be quite uni- 
formly good. This appears to be the case in all States. Adul- 
teration of this feeding stuff is evidently not much practiced. 
Sample No. 501 contains less protein than it should, but no expla- 
nation of this fact was discovered. Linseed meal is certainly one 
of our most valuable and reliable commercial feeding stuffs, though 
it is evidently expensive as compared with some other articles. 


GLUTEN MEALS. 


As found in the market the principal gluten products are corn 
bran, consisting mostly of the hulls and germ of the maize kernel, 


the gluten meals which come principally from the hard or flinty 
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portions of this seed and the gluten feeds which are a mixture of 
the corn bran and gluten meal. Of these the gluten meals are 
the most valuable. They contain between 30 and 40.per et. of pro- 


tein and are practically as digestible as corn meal. 


SAMPLES oF GLUTEN MerAL CoLLecTED IN New York Durine 1898 AND 1899. 


Station Ton selling 
number. Sample: Where collected. price. 
404 oe! BYTOCURGs ¢.. cus As. Fete fists GE BoE <hae 9," ncauaaes eye chads a at $18 00 
658)... Sydney. Center, .i5.< pirareye esol aye. s pryeieales ¥ lake niggers hea 20 00 
ANALYSES OF SAMPLES OF GLUTEN MEAL. 
= $$$ ——— 
E z gs 
3 cles 
a 5 u | a g ee: ; 
2a 3 2 ‘2 Py oD im Lo 4 
2 s 4 ea ee 
a = < Ay > a eet 
Per ct. Perct. Perct. Perct Perct. Perct. Per ct. 
BOA Cliten ol ota cesccsee 6.51 1.65 39.08 1.50 35.7 46.56 4.7 
658. Chicago gluten meal.... 10.0 .84 36.25 1.92° ...) 48700 eee 


ms EE 


The above samples of gluten meal are fully up to the standard, 
No. 494 being especially rich in protein. 


GLUTEN FEEDS. 


As previously stated, gluten feeds are a mixture of all the by- 
products which are left after removing a portion of the starch 
from the maize kernel. They contain less protein than the 
gluten meals and much more than the corn brans. 


SAMPLES OF GLUTEN FEEDS COLLECTED IN New York Durine 1898 AnD 1899. 


Station Sample: Where Ton selling | Station Sample: Where Ton selling 
number. collected. price. number. collected price. 
422. anion Springs. fo... | ee pes = 536.. Whitney's Point .. oes 
HDA PSs SADT AVON See SSE GS k $16 (00) ||418.. Geneva... 5 2. 3222 aerate 
OM) NOR WACHINE kamu siemiaiie 17 (00) 479... (Geneya, .222 25 see $16 50 . 
Gas ISNGllinyM ass omega mes oc 17 00495... Syracuse). ---- eer 16 00. 
FPA Sae Stile Ans Naina cals orc 17-450) |\424.. Dryden: jes. etreene 13 00 
G88..0° AUBAMY (esto isin 6 gets ae eer 533.. Binghampton ........ 18 00 
496: Gyratiae , 7. aoe 15 00|531.. Binghampton ........ 17 75 
543. - Middletowm .... 052205 aya ous 743... Sywacuse .-002-. 0.0. eee 
EIR oem LOUUG ahi selele ote akeierere 17.00 150824) Pulaslcipeceen grec sts 18 00 


AGT isee dD hoainey eye oooee 14 00|535.. Whitney’s Point ..... 18 00 


eee eee 
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ANALYSES OF SAMPLES OF GLUTEN FEEDS. 


ion 
number. 


| Stat: 


437. 
536. 


418. 
479. 


495. 
424. 
533. 


531. 
743. 
508. 
535. 


Average of all analyses. 8.00 


gga 3 
F SoHE. ae 
i = gw dis 

A} suduienson nly chat Sen acs 

E 4 «4 Ep — eee et 
Per ct. Perct. Perct. Perct. Perct. Perct. Per ct. 
. Buffalo gluten feed ..... 866).7:3..53, Qi 9) Gh T2219 50109) Saes2 
. Buffalo gluten feed ..... 8.5 4510 27.563 “6218. Qie2* 49-97 2467 
. Buffalo gluten feed ..... 9.14 3.02 27.06 7.00 21.5 50.40 3.38 
. Buffalo gluten feed ..... 7.66 3.01 26.06 2.46 26.5 57.43 3.38 
. Buffalo gluten feed ..... 8.62 0.84 21.31 6.24 34.0 59.46 3.53 
. Buffalo gluten feed ..... 6.87. 2.70 27.38 6.76 .. 52.81 3.48 
Cs doi: ee eee Ne RE 8218.42.87 “ZERO 589) 25) Ole bere aera il 
. Climax gluten feed...... €.95 0.94 24.56 1:31 26.5 60.43 4581 
. Davenport gluten feed... 7.56 1.11 23.56 6.83 26.2 55.46 5.48 
. Davenport corn feed..... 8.07 1.23 22.94 6.33 28.8 56.75 4.68 
Avernee, S25 222)0.e hs.» 1.82) Li7. 23525" 6.58 27.5 56.10) 5.08 
Diamond gluten feed.... 7.74 7.90 20.56 6.06 28.8 54.34 3.40 
Diamond gluten feed.... 8.17 0.83 20.60 6.51 29.4 59.28 5.21 
INVGIEIRS Maen lo ae ae oar 7.96 4.36 20.28 6.29 29.1 56.81 4.30 
Joliet gluten feed ...... 8.82 0.92 18.80 6.58 32.2 60.39 4.49 
Joliet gluten feed ...... 7.80 0.87 19.56 6.43 30.2 60.66 4.68 
AVera ge) 2 ssc sie) ot ei 8.31 .90 19.18 6.50 31.2 60.52 4.59 
i eo luben: Teede 2 ot .. 66 7.68 1.13 .28.13.-4.50 36.3, 54.88 68 
Peoria gluten feed ..... 8.38 0.97 20.69 5.87 27.7 57.05 7.04 
Peoria gluten feed ..... 8.65 2.04 26.00 7.10 25.1 52.41 3.80 
Averace Nive aie fs .40: 8.51 1.50 23.34 6.98 26.4 54.73 5.42 
Empire gluten feed...... 8.01 1.11 24.43 7.21 16.7 53.85 5.39 
Waukegan gluten-feed... 6.19 1.03 24.31 7.48 56.34 4.65 
Gihitentefeede .. wre.s-se ere 7.58 93 21.50 5.66 26.9 57.55 6.78 
Gluten feed.) 2's.) eee. 8.26 .91 23.37 6.05 31 56.81 4.60 
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The abcve named materials, all of which pass under the name 
of “gluten feeds,” show a range of protein content from 18.8 
per ct. to 28.1 per ct. These differences appear to pertain more 
largely to brands than to samples, the Joliet and Diamond brands 
falling considerably below the others in protein content. How- 
ever this may be, the facts as given are a good illustration of the 
need of branding commercial feeding stuffs with a statement of 
their composition, for unless this is done a gluten feed passes for 
such without the buyer having a definite knowledge of what it 
really is, and besides, this class of materials is often confounded 
with gluten meals which are of superior value, both as to com- 
position and digestibility. 


BREWERS AND DISTILLERY RESIDUES. 


The so-called brewer’s residues are those resulting from the 
operations of malting and brewing. 

In malting, the barley grains are allowed to sprout, and before 
the malted grains are crushed for brewing purposes these sprouts 
are removed, which in an air dry condition are known in the 
market as malt sprouts. 

From the malted grains is extracted the sugar that has formed 
from the starch during the germination which has occurred, and 
these extracted grains after drying appear in the market as dried 
brewer’s grains. They are much poorer in starch and richer in 
protein than the entire barley grain and are properly regarded as 


a nitrogenous feeding stuff. 


SAMPLES OF BREWER’S RESIDUES COLLECTED IN NEw YorK Durine 1898 AND 


1899. 
Station Sample: Where Ton selling Station Sample: ® here Ton selling 
number. collected. price. number. collected. price. 
AS 9) eV EACUSC Maeva on ati eet $10 00 | 1258.. Syracuse. 20h:.4 & i. 1a one 
DOL e OSWEP OT: trace iste 12 00 | 1259:..:; Syracuse<. (22252... eee 


poores GENCVad <a Acs eee 12 00! 724.. Waterloo 
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ANALYSES OF SAMPLES OF BREWER’S RESIDUES. 


i a. 28 
E ¢ AS 
as Z = : 1 to a5 
ga g qo). ee PE ta ee: 
s = ° = a sos 3 
2 Stee he ee ee aie 
Per ct. Perct. Perct. Perct. Perct. Ferct. Perct. 
489. Malt sprouts ......... 6.00 5.73 24.66 13.29 22.3 47.32 3.00 
504. Malt sprouts ......... 3.26 7.62 30.37 9.14 21.4 47.17 2.44 
Sap. Malt sprouts. ......... 5.88 5.86 27.69 10.34 21.9 46.72 3.51 
Averages: iii. Lit 5.05 6.40 27.58 10.93 .... 47.06 2.98 
Average starch and 
BUCA Ris aa ee Waits SMA Tans hes Soe 2 ZHOT Ean Re 
1258. Brewer’s grains, lager, 
Sc. a ee (TO 0.66) 6.9952. 90. +... LOL | <a 
Brewer’s grains, lager, 
SEY Siem inievin oy 6.95 2.69 28.31 11.75 .... 44.46 5.84 
1259. Brewer’s grains, ale, 
2 Se oe ee 18.8, 0.68~ -5.45. 3.19 >.<. 10.45 (iS 
Brewer’s grains, ale, 
Ore eae ire caIaIa 6.34 3.02. 24.13) 14.14 ©... 45:95. Graz 
724. Distillery waste,fresh. 91.3 0.32 2.98 0.84 .... 3.45 1.11 
Distillery waste, air 
on Se a 6:46). 32399:32.0 9.03 7... sa%:20% 10.92 


— = = —=— 


Not many samples of brewer’s wastes were obtained, and those 
which were analyzed were not unusual in composition. 

But few analyses have been made in this country of distillery 
waste. No. 724 was obtained from a distillery at Waterloo and 
in the fresh condition is somewhat used by farmers in the 
immediate vicinity. It is to be noted that the proportion of dry 
matter in the fresh material is very small, only 8.7 per ct. or 
one-tenth as much as in the ordinary grains in an air dry condi- 
tion. The cost should be only one-tenth also. This observation 
applies in a general way to the fresh brewer’s grains which proved 


to be nearly three-quarters water. 


BUCKWHEAT MIDDLINGS. 


There are several offals from the milling of buckwheat, includ- 
ing the hulls, the bran and middlings. The latter contain a 
generous proportion of protein, usually not less than twenty-five, 
and they are properly classed among our nitrogenous feeding 
stuffs. Oftentimes the bran and middlings are mixed together 
when the percentage of protein is, reduced in proportion to the 

4 
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amount of bran present. ‘The bran contains from 10 per ct. to 


12 per ct. of protein and the hulls from 3 per et. to 5 per ct. 


SAMPLES OF BUCKWHEAT MIDDLINGS COLLECTED IN NEw YorkK Durina 1898 


AND 1899. 

Station Sample: Where Ton selling | Station Sample: Where Ton selling 
number. collected. price. number. collected. price. 
AZGiey SLALGNDOLO x. eyese-c ore tere SES .00) | 659: Delba <a: a pie eee $16 00 
433". Hlornellsvalle y.22.,.52 14.00 | 728:. dLawyersville® ...j.0yhee eee 
HOOK SEMICON. vosks tues acini ts 14 001696... Oneonta. 1.45: heen 13 00 
BL. Watertown . ciek ce caec 14 00|510.. Watertown .......... 14 00 
530.. Binghamton ......... 14 00 


ANALYSES OF SAMPLES OF BUCKWHEAT MIDDLINGS. 


3 3 eee 
Ee) $ u = ® 
ag L FI a & E 
=o £ : 2 3 Ea) Te ; 
3 3 a ) 2 ¢° pee # 
Py Be gS eee oe 
Per ct..Perct. Perct. Perct. Per ct. Peret. Peret. 
426. Buckwheat middlings... 10.39 4.24 27.25 5.73 21.9 45.06 7.33 
453. Buckwheat middlings... 11.14 5.01 27.38 5.55 30.3 43.29 7.63 
499. Buckwheat middlings... 9.90 5.14 30.31 7.68 17.4 38.96 8.01 
511. Buckwheat middlings... 12.77 4.29 26.44 2.75 24.2 46.87 6.88 
530. Buckwheat middlings... 11.30 4.50 24.81 4.29 35.8 48.55 6.55 
728. Buckwheat middlings... 13.40 4.65 25.31 9.42 .... 41.05 6.17 
696. Buckwheat, “‘feed”....° 11.50 4.85 26.38 12.91 .. 3.76 6.60 
510. Buckwheat, “ships” ... 12.19 5.78 83.75 4.78 15.6 34.30 9.20 
AVGR AGES): heist sicnens 11.56 4.81. 27.70 6.64 .... 40. O0R72ae 
Average starch and 


sugan, 6 samples: fae. AS EN PRE Te oh 5. 2 2A 2 weitere. sees 


No one of the lots of buckwheat middlings sampled seems to 
have been of inferior quality. There is seen to be a wide varia- 
tion in the protein content, however, as it ranges from 24.8 per 
ct. to 33.75 per ct. in the various samples. 


MILLING OFFALS FROM WHEAT. 


The offals from milling wheat are probably the oldest, best 
known and most popular by-product feeding stuffs found in the 
market. These consist of the brans, middlings and low grade 
flours. 

The prominent differences between these products and the 
original wheat kernels, and especially between these and the fine 
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flour designed for human consumption, are the larger proportions 
in them of mineral matter and protein. This is due to the fact 
that these by-products consist of the outer portions of the wheat 
kernel which are relatively rich in mineral and nitrogen com- 
pounds. 


SAMPLES OF WHEAT BRAN COLLECTED IN New York IN 1898 AND 1899. 


Station Sample: Where Ton selling | Station Sample: Where Ton selling 
number. collected. price. number. collected. price. 
Pee NICLOR SS Rete ee et mon aise Geneva lee $16 00 
A OLY AEM. a stottajes he ord S13.50\4842. “Auburn 5..5) ans oer 15 00 
G2) SED CMTE Ee een ag 5 lace ee tt aad Maid Bees HOM. WGI ea - epee. arttee fenas a tare 15 00 
AAD COTMINE =) SAS so be OOt|( 549i Hlorida ieee ee 15 50 
nado... Elornellsyille. 2... L4.00:) 551), Ploridass2e4 233.56 16 00 
aAtiey. AROCMeALET, ea. Hairs <3 V4 5OUG825c | Newia kalbziee aces ae 16 00 


ANALYSES OF SAMPLES OF WHEAT BRAN. 


3 ee: 
E : : 3 Ag 
as i & ae as 
me g Alo .. bete ab it gece er as 
z oe RE aE a LE Sl 
a = < a & n ic 
Perct. Perct. Perct. Perct. Perct. Perct. Per ct. 
429. Wheat bran, spring..... 9.15 6.18 16.37 10.20 18.2 52.99 11 
ASOeeyiheab branes. see. 8.96 5.81 16.37 10.32 18.5 53.45 5.09 
434. Wheat bran... 2.222... 8.66 4.63 13.37 13.64 22.9 56.30 3.40 
AA2= Wheat; pram. 2s. sl: 2) 8.63 4.45 16.00 10.11 17.5 55.22 5.59 
449. Wheat bran, western.... 9.02 6.84 17.13 9.32 20.1 52.05 5.64 
AGS WHERE DIAM... cscs so. 9.27 6.43 15.94 9.37 19.7 53.99 5.00 
Piso Wheat brane pecs ss. sea 7.81 5.15 15.25 7.13 30.6 60.28 4.38 
S64. Wheat bran ©. 20.6050: 2. 10.67 4.82 14.94 7.52 26.8 56.58 5.47 
519. Wheat bran, spring..... 10.71 6.52 16.06 8.86 20.0 52.62 5.23 
540 Wheat brany hs. seiiscvare, 9.29 6.84 13.75 9.35 19.4 55.87 4.90 
682<- Wheat bram.....-... 2 Moone o45) Clomipme Orn 62.19 3.59 
Average of 12 samples 
wheat bran ....... 9.49 5.47°-15.36 8.94 .... 55.95 4.79 
Average starch and 
sugar, 11 ‘samples..° =. .2. Sa sett bo eae EWN i DONG T avers 


As a rule the wheat brans which have been sampled have been 
found to be a pure wheat offal. They are seen to vary somewhat 
in composition, the protein in 12 cases ranging from 13.4 per ct. 
to 17.1 per ct. The starch content is also far from constant, the 
extreme percentages being 17.5 per ct. and 30.6 per ct. These 
variations are doubtless due to differences in the composition of 
the wheat and to unlike conditions of milling. On the whole, 
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however, wheat bran is one of our most reliable commercial 
feeding stuffs. 


SAMPLES OF MIXED WHEAT OFFALS COLLECTED IN New YORK IN 1898 AND 1899. 


Station Sample: Where Ton selling | Station Sample: Where Ton selling 
number, collected. price. number. collected. price. 

SblenesWlorida. “ncsrerroewe $1:6::00:|: 6850 Weldonn2.ecceen renee $16 00 
£3ke Dryden 5.22606 + yes santa = 14).50}|/ 6535.4 SIGNCY a1 Ui. - eros 18 00 
LOO MOTELO — aeRO. 20105 1800.) 6765." Kingston -.J2i40s0.cm 18 00 


GOD nA SIOMEY thn lob ssic hopes cause ousle oantaneks G8 (esc seu poicncre ier tee gee 18 00 


ANALYSES OF SAMPLES OF MIXED WHEAT OFFALS. 


s z. 88 
| eS 3 ar 
8 $ (Roy Ee ae 
2 oe 2.2 8" 9 oeneae 
a E S cy 8 6D Ae oe 
Per ct. Perct. Perct. Per ct. Perct. Perct. Per ct. 
GAINS eS) cles VUiEee om oe Oeoey Creecre 10.34 4.50 15.31 5. 37.4 59.99 4.12 
431. Royal wheat feed ...... 8.88 5.04 17.94 7.73 29.3 55.17 5.24 
700. Royal wheat feed ...... 10.57 4.95 16.56 9.28 .... 53°64 5200 
655. Buckeye wheat feed.... 10.77 5.13 15.38 7.62 .... 55.98 5.12 
685. King winter wheat feed. 10.18 6.27 16.63 7.40 .... 54.77 4.75 
653. New Eng. mixed feed... 9.88 5.04 15.69 8.13 ....) 66.67 9ocgD 
GiG2 Mixed | feed'ye sian eee VOR(6 525 abe 7.26. .... 56.0608 2i8 
+ 


68;(' 2 Mirxed: sfeedis sg Aan ee 10.94 


.89 16.13 8.09 ..... 54,;90moa705 


Many millers are not separating the various wheat offals, but 
are running them together and are selling the mixture under the 
term ‘mixed feed” or some proprietary name. The above fig- 
ures show a composition such as we would expect these mixtures to 
have. 


SAMPLES OF WHEAT MippLInes CoLLECTED IN NEw YorkK Durine 1898 AND 


1899. 

Station Samples: Where Ton selling | Station Samples: Where Ton selling 
number. collected. price. number. collected. price. 

421,; Union Springs 227. '.ion .eeo 6 67ili.;..- Hobart. 2. te: eee $19 00 
4O3 KecDryden sweet. ters tiapt $14 50|675.. Kingston ........... 18 00 
AAV 2 COLDING = aeieg s-cetee es 16 00!) 6782. Kingston 7 2: sara 18 00 
452.. Hornellsville ........ 14 00 |\680; .Kinoston! >. .’..2. eae 19 00 
AGOe aehochester 270 ee ee, (i IED S OC FOTO! matic < - 
ATT OR CROV GA “ele e kook en 16/00 | 684... New Paltzisancoead. eee 
ASS ae ANIOUET: 5.0.2 oun <lopiiete 16',00,|'689'.... “Albany, jicce amici 20 00 
515%... Watertown:* 2... 2 <e0 UG* 00%| :693)..2 "Cobleskall@. = eee oe 19 00 


HIIGRe NV AbELUOMT: \<cae iden ons 1800)14,201;.. Uninns =e fee or 19 00 
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ANALYSES OF SAMPLES OF WHEAT MIDDLINGS. 

g Habe Uni aos 
af : | Se, 3 
25 Si $e ES eee aer Se 
E ee ta Borg ee ee ee 
a 5 < A & a Ee a ed 

Per ct. Per ct. Perct. Perct. Perct Perct. Per ct. 
AN IDG Gt gee ea ae a i 78 18.75 6.07 32.5 55.54 6.09 
423. Middlings, Pillsbury’s 
DROWN H SIS les ote 8.62 5.10 17.43 10.05 21.2 53.12 5.68 
BEE VIO G INES! 6 rts hess) 5 10.69 3.47 17.06 3.45 42.9 60.58 4.75 
452. Middlings, Minn. hard , 
PR dtd eitan cate Oa nd 9.97 5.00 18.13 7.58 22.5 53.19 6.13 
469. Middlings, winter wheat. 8.56 4.88 19.50 5.71 29.0 54.29 7.06 
477. Middlings, western .... 9.66 3.23 15.94 3.95 44.9 62.00 5.23 
483. Middlings, winter wheat. 11.41 2.52 14.81 2.60 53.2 64.76 3.90 
515. Middlings, western ..... 10.08 4.51 16.06 5.59 33.3 59.18 4.58 
516. Middlings, red dog..... 9.44 3.60 20.68 2.45 35.7 58.53 5.30 
671. Middlings, red dog..... 9.62) 210 DOTS Ly A 2 sens, O41 9 See 
Gfo 9 Middlingsy -....) fi... sits 10.39 4.86 17.63 7.20 54.55 5.37 
678. Middlings, daisy b...... 10.78 4.86 18.25 7.44 53.23 5.44 
680. Middlings, Adrian ..... 10.612 745 20106 2) 17 59.19 5.23 
PST Or IL 10.10 4.08 17.19 . 6.34 56.22 6.07 
Mee. MaOGlIngs wo. ost. ce es 9.94 4.48 19.81 5.92 53.63 6.22 
BSo.-Nddlings 6.5 bi. a0s su, 10.14 4.10 18.00 5.66 56.50 5.60 
693. Middlings, shorts ...... 17297 T3883 55d 59.43 5.44 
Gel? WMiddlimgsy since) oye. 9.63 2.39 15.31 2.64 66.25 3.78 
VAN ENA DESI LY, craleiay cha ae 10.00 3.85 17.41 5.15 58.01 5.58 
Average starch and . 
SURAT a ST Ples oS recat (a alc hy Se aes eae wre Eee US ease 


With the exception of sample No. 671, the composition of the 
middlings does not exhibit any unusual variations. The explana- 
tion of the variations which occur in bran apply equally to mid- 
dlings. The latter appear to be fully the equal of the former in 
uniformity and reliability. The middlings as found in New York 
seem to differ from the brans in containing on the average mate- 
rially more protein, and as is to be expected, more starch, the 
proportion of fiber being less. Digestion experiments, so far 
conducted, leave no doubt as to the greater digestibility of the 
middlings, a conclusion which is entirely consistent with related 
facts. Why, then, bran should be an apparently more popular 
dairy feeding stuff than middlings is not clear. There are sub- 
stantial reasons for believing that the popular judgment is in error, 
a statement which is worthy the attention of dairymen. 

It is recognized, of course, that so-called middlings are some- 
times a catch-all for inferior refuse materials, and if this condition 


of affairs is found to be prevalent in New York it may be necessary 
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to bring these goods under the provisions of the feeding stuff 
law, in order that they may be inspected. 


HOMINY FEED OR CHOP. 

The hominy which is manufactured for human consumption 
consists of the hard part of the maize kernel. The hull and 
germ together with more or less of the starchy portions of the 
kernel make up the waste of hominy manufacture, and are known 
as hominy feed or chop. 

This material differs somewhat from corn meal in composition, 
the starch being less, the fiber and fat somewhat more, and the 
protein about the same, yet nutritively speaking, corn meal and 
hominy feed are not greatly unlike. 

Moreover, hominy feed appears to be quite uniform in compo- 
sition, as is shown by the analyses which are given in this con- 
nection. 


SAMPLES OF Hominy FEEDS CoLLECTED IN NEw YorK During 1898 AND 1899. 


S ation Samples: * Where Ton selling | Station Samples: Where Ton selling 
number. collected. * price. number. collected. price. 

Doi) AN OLWwiCharaate.c cs aareteets $16 00) | 546... Middletown -. 32.7 ssn 
GVA Sirs Meh Cb it atcanetie meee cea o GIS Loa D oe 550 sioo Ploridaig tres, quece eens $14 50 
DOS my SOMONE cakcsshs iuetleyegensie( 15100) (6525 ‘Sidney: jac eee 19 00 
534.. Whitney’s Point ..... U6GS5O01(GG9o. (Deliver ae eee 18 00 
BS faxes es GOD OV An fa .icvauetenysce eke 14500) | 6747) Hobart. vac eee 20 00 


g B. £8 
E 5 Fg 
ga Bs. Be. Boute oaeeeee 
E Sg ©) BY) el Se 
a E < .¥ fe a BP 
Per ct. Perct. Perct. Perct. Perct. Perct. Per ct. 
Hoi. LlOmimy) feed! + )- > Sayeed -13 3.11 10.94 4.59 41.7 66.31 8.92 
5264 Hominy, feed) 22... 2). 7.76 3.03 10.75 4.42 42.9 64.63 9.41 
528 "Hominy feed ny. 6.60 2.44 10.38 3.44 52.9 70.47 6.67 
534. Hominy feed .......... 9.70 2.32, 10.25, 3.63, 50.8, 67.27 6288 
53/.) Hominy feed 7. -.>.%... 10.56 2.26 10.37 4.35 45.8 65.88 6.58 
546. sHominyrieed i205. 26 8.71 2.48 10.63 3.85 45.1 66.90 7.43 
550: Hlominy,-meal 2.02: + 8.28 2.77 10.81 4.43 42.9 65.27 8.44 
652. Hominy feed .......... 10.19 2.47 10.69 3.80 .... 64.52 8:33 
669. Hominy, Hudnut’s ..... 10.28 3.37 J7.69 4.83... 5 goonOOe sani 
674.« Hominy feed. 2 =. 2.2 2. 10.14 2.88 10.56 4.64 .... 62.85 8.93 


Averages, excluding No. 
GEO. 2 LHe. Si eas 8.83 2.71 10.60 4.20 .... 65.22 7.73 
Average starch and ‘ 
Bugar, 7 Bamples. 5) ls. i4' aad) AES ote 7 LAG OU ORS 
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MIXED FEEDS. 


There has appeared in the feeding stuff trade during recent 
years a class of materials which, as a rule, are mixtures either of 
some cereal grain with certain manufacturers’ by-products or of 
two or more by-products. To these are applied a variety of 
names, often of a proprietary character, some of which give no 
hint of the nature of the mixture, and others, if taken for their 
face value, indicate the sources of the ingredients. If these 
mixtures were always made up wholly of high grade materials, 
they would need less attention than they now really demand. 
As a matter of fact, many of them are found to contain a con- 
stituent of very inferior value, viz.: oat hulls, a by-product from 
the manufacture of breakfast foods. Not only have large manu- 
facturing establishments used these hulls in compounding 
mixtures, but some local millers in the State of New York have 
bought them to grind with corn and sometimes with mill wastes, 


“mixed feed,” “corn and oat 


the mixed product being sold as 
feed,” “chop feed,” and so on. To quite an extent, at least, 
farmers have been ignorant of the real nature of these feeds, and 
as this Station has abundant evidence, have paid for them prices 
equal to the cost of whole corn and oats. If our millers have been 
aware of the inferiority of oat hull mixtures, and have sold such 
goods to consumers who were ignorant of what they were buying, 
it is charitable to say no more than that the rules of an honorable 
business policy have been severely violated. 

In order that there may be no misapprehension as to the real 
character of oat hulls, attention is called to their composition and 
their relation to the kernel. 

It was found at the Ohio Experiment Station that with 69 
varieties of oats the hull constituted from 24.6 per ct. to 35.2 per 
ct. of the weight of the grain, the average being 30 per ct. From 
other sources we learn what is the composition of the dry matter of 
the whole grain, the hulls and the hull-less kernels. 
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ANALYSES OF OATS, OAT HuLLS AND OAT KERNELS. 


Nitrogen- 
Ash. Protein. Fiber. free Fat. 

extract. 
Whole grain, 30 samples ........... 3.4'. 13/2" ‘10585 6758 5.6 
Flulls, '3-SRIQples. 6. ssc since es os «cuca oe 7.3 3.4 37.2 650.8 1.3 
Hulled kernels, 179 samples ........ 2.3. As: LB Tee 8.7 


The lesson to be drawn from these figures is clear, which is 
They have 
but little protein and a large proportion of woody fiber, nearly as 


that oat hulls are the inferior portion of the grain. 
much as oat straw. The kernels are the easily digestible and 
nutritious portion of the oat grains and are surrounded by the 
tough, woody hulls, which in whatever light we regard them can 
hardly have a greater value for feeding purposes than straws. 
Below can be seen the prices and composition of a considerable 
number of these mixed feeds, not all of which, however, contain 


oat offals. 


SAMPLES OF VARIOUS Oat FEEDS AND MIXED FEEDS, PROPRIETARY AND OTHER- 
WISE, COLLECTED IN New York Durine 1898 Anp 1899. 


Station Sample: Where Selling | Station Sample: Where Selling 
number. collected. price. | number. coll: cted. price. 
COA Seapieiuerle senna ney tees pes ol 4bc AT2.-7..\GOnevay = \s.2.2) eet-pe ee $20 00 
649.. Binghamton .... $20 00'| 480. Geneva: 2:2... o-peae 15 00 
43a> Pe SMUtHbDOTOl. 254-8 ise gerd. ie 482. Auburn:...4}.'ssieieae 19 00 
COS S05 th ain 20 00) 492.. Syracuse. -:- 32. eee 16 00 
266...) Buttalo: © 2c. 5-.. co ncweks 16°00) 497 2-Fulton 22 eo-<ieeee 25 00 
“OO GEE toh Mic aa Aer Fo ONC OIFOHEE. 6. EOTO 548.) (Syracuse o. a ye eee 15 00 
EPAAT MES MIAN RUS otic nee eae ae ase 15 00°)'677.. Kangsten' 2) 325" eee 17 50 
419. >) IMON POPLIN OS. re pete te ails 695)... Oneontar ca. eee 18 00 
ET St MG ONCV A re cys c s,01 3 sip et 15 °00'|/ 697-5 Oneonta, (sce ce: creme 18 00 
BOT 22 Palast oo. 52 bhes 15 .00:| 703... Owege «sic 5.00). +): sea 19 00 
GSU wNiew Paltz 2 7 .5.s20 ee 1600)) 704.3055 s60 o.c% wccters © =jeiey= « 2g0e nr 
5O3 5 Oswego. item: Te 15.00 | 542: ‘Middletown =. ..3- fie epee 
G54 eBid neyiuet soe. ie ots ese 20 00/648.. Binghamton ......... 20 00 
G6Se> Welhif:t2. ABE SEG. 16 00)|'554.. 0; Vlorida=..3- 2-26 eee 12 00 
AD OM VN ACKOT coe mays s/3a0- rs 0 eels 657.. Sidney Center ....... 19 00 
pat. Middletown © ici. o<.stiuts see 420.. Union Springs ...... ..---- 
AAA ® COFNING 92 fat Sas yokes 16 00|650.. Binghamton ......... 16 00 
Zt ESI 8c 0 en ie rage 15 00 


$$ nS ee 
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ANALYSES OF SAMPLES OF VARIOUS OAT FEEDS, AND MIxep FEEDS, PROPRIE- 
TARY AND OTHERWISE. 


Water. 
h 
Protein, 
Fiber 
Starch 
Total nitro- 
gen-free ex- 
tract. 
t 


: Per ct. Perct. Perct. Perct. Perct. Perct. Perct. 
425. H. O. stand. dairy food. 8.41 3.14 17.50 10.43 31.7 55.31 5.21 
649. H. O. stand. dairy food. 7.92 3.49 16.31 12.59 .... 55.40 4.29 


PAWERE RGA Sesion tr 5 otek $8.17 3.31. 16.90 11.51... 22 55.36) 4.75 


Ne 


—— 


433. H. O. stand. horse food. 8.64 3.37 11.69 10.26 36.7 62.35 3.69 
679. H. O. stand. horse food. 9.27 3.29 10.69 11.00 .... 61.49 4.26 


MEERDE oa sca ee = = 3.00. 3-00 LV.19''10-63- 2.02 6EL92 3.97 


SS — 


Gate H. 0. feeds... oc. 5.20 « 9. : 5 : 
iy OR 2 OS 8 eee 9.28 3.41 9.19 10.23 39.0 63.54 4.35 
Pera Oi fCOG: «65.0. 5 53 ctevers ei 8 3 

9 


ee ——=—— 


419. Quaker oat feed ....... 8.10 5.17 11.31 16.33 26:5 55.40 3.69 
473. Quaker oat feed ....... 6:20 -5.33 10.69 17.29 25.6 57.08 3.41 
507. Quaker oat feed ....... 7.96 4°85 9.31 16.66. 20.5 58.23" 2599 
681. Quaker oat feed ....... 132Sr 5 30 LIE SORA DEAT eas 6. Oe aS 

PRMOREUGE sce orceiee omnis 7.37 5.16 10.70 16.39 27.2 56.82 3.56 


aaa OOO SSS SSO 


bOSe Victor seed es 8). Os 9.49 3.43 8.56 10.78 38.9 63.63 4.11 
654. Victor corn and oats.... 9 livvoctay (9-25. ED 56) 2... 104-05 oo’ 
668. Victor corn and oats.... S294 3760 46 Gon, 12 20) e 64.60 3.03 

RETA MO Sas orcpehcin «ators. OE ZO asa Odes ls oN 64.09 3.56 
432. Corn and oat feed ..... 8.18 3.35 9.37 9.84 42.1 64.93 4.33 
544.° Corn and oat feed ..... 9.91 3:08 (7.56. 1Lai1 35-2. 64.28 . 3.46 

2 ee 9.04 3.22 8.46 10.78 38.6 64.61 3.89 
ee SED FOO) n'a 28 of 20 5,5 2 9.92 2.73 8.44 6.56 44.1 68.25 4.10 
PRO, SORE ne cae eo owe 9.14 ° 3°57" $50 “10.97 138.9" 63.92 3290 
OAR, 03; 07 ie <5 a ere LI03).42 365, 14519. 762d Getsl Oy Gls lonso. 02 
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ANALYSES OF SAMPLES — Continued. 


5 3. gs 
5 4 8 
a fo. 2 § 32 gee 
é s $) @ 2°93 32 
Perct. Perct. Perct. Perct. Perct. Perct. Perct. 
ARDS AChOD: SOCG 3. naka ares 13:04.2.17 11.38 4.72 42.5 65730eenes 
4025 Chop steed (2. hk. thie a8 10.99 2.06 10.44 5.57 40.6 66.56 4.38 
402-3 Chopiteed >... seteistt<- ele 9.11 2.938 7.81 8.84 43.7 67.92 3.39 
407... Chop feed j4).)essan ee 11.30 1.92 9.81 5.51 51.2 66.90 4.56 
G48 > Choprieed soi. 3d. air 8.97 2.85 8.63 8.13 42.8 68.07 3.35 
Gti Ohop-feed-ass\sacaa ei 11:38 3.32 6.56 12.82 ..... G&Baeoae 
605... Chop feed -2)..5.. 5...0.0:¢0\ 9.92 3.59 7.19 14.16 62.46 2.68 
Gor. Chop feed. ovis nace ate « 9.07 3.57 8.63 12.18 62.80 3.75 
TS COROT) TORO) 5 sexes axes apne 10514) Dao. Salis» Tae -- 61.98 5.12 
TOE, NGHOP TRCN me. aoa seriea gn me 8.60 3.07 8.56 9.71 ....- GO; Gauaee 
542. Chop feed oats ........ 5.34 6.43 4.56 29.74 8.7 52.26 1.67 
Average of chop feed, 
excluding last analy- 
BIS ce btaieta a oe 10.06 2.81 9.23 9.27 42.7 64.84 3.79 
648% 1.0. defi. feed i278 §.54 3.91 8.50 14.78 .... GI2aeaaee 
Bpas ea secede. Prose. sss) 6.72 6.15 6.31 24.31 15.0 54.02 2.49 
657. Schumaker’s stock food, 
corn, oats and barley.. 8.83 3.41 12.69 7.53 .... 62.48 5.06 
420. Corn, oat and _ barley 
Ree 23h. oy bre 9.09 1.47 11.19 9.93 36.7 63.95 4.37 
G50° Wiieat feed. ic 3. 2/0. 9.22 4.04 11.00 16.56 .... 56.09) 3:09 


It is important to properly interpret the facts displayed in the 
above tables in their practical relations to the stockman. It is to 
be noted in the first place that the prices of these various mixed 
feeds are in many cases fully equal to what a mixture of whole 
corn and oats would have cost at the time the samples were taken. 
This being so, it is fair to inquire whether the by-product com- 
binations of the class we are discussing are equal in value to the 
entire cereal grains. The principal fact to be considered in this 
connection is that nearly all of the feeds mentioned above contain 
a generous proportion of oat. offals, largely hulls. This is shown 
in two ways, viz.: by the high proportion of woody fiber and by 
the low protein content. Oats contain more fiber than any other 
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cereal grain except buckwheat, the average percentage in thirty 
samples of American oats being 9.5 per ct. 

In 26 cases out of 34 the fiber content of- these mixtures, as 
shown above, is larger than that in average oats and in 16 in- 
stances it ranges between 11.0 and 29.7 per ct. Moreover, a 
majority of these feeds contain quite a proportion of corn, or 
perhaps hominy waste, material, which has a very low fiber con- 
tent, averaging not over 2 per ct. It is clear that a mixture of 
the entire grains of corn and oats which does not carry less fiber 
than the oats, is impossible, and inversely it is equally plain that 
combinations of corn and of oat offals with as large and generally 
much larger, percentage of fiber than is found in pure oats must 
contain more oat hulls than belong with the oat kernels present, 
That this is true of many of these feeding stuff mixtures is shown 
by a mere mechanical examination without resorting to a chem- 
ical analysis. Some of them must contain not less than 50 Ibs. 
of oat hulls per hundred pounds. The low proportion of protein 
is also evidence of a convincing character. In 20 out of the 34 
samples, the protein content is below what would ever be the case 
with a mixture of whole corn and oats, a condition which is 
brought about by the small proportion of protein in the oat hulls 
present. 

In certain brands an amount of some highly nitrogenous feeding 
stuff like cotton-seed meal or gluten meal is found, the object of 
its use being to bring up the protein content to the standard of 
wheat bran. This certainly improves the feed, but at the same 
time the presence of high quality ingredients adds nothing to the 
value of the inferior constituents. Grinding corn with oat hulls, 
for instance, may not injure the corn but it does not improve the 
hulls. They are still hulls and retain all their characteristics as 
a feeding stuff. 

In order te ascertain the effect upon digestibility of introducing 
oat feed into a feeding stuff mixture, an experiment has been con- 
ducted at this Station with sheep, using as the experimental feed- 
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ing stuff an oat feed sold in the State of New York. The results 


were as follows: 


DIGESTION EXPERIMENT WITH OAT FEED. 


DIGESTION COEFFICIENTS. 


ese 3 
ANIMALS. gs g as 
~ . toe 
P98 8 gi eee 
i) ° ve) -~ © » 
aye So a i 
Per ct. Perct. Perct. Perct. Perct. Pere 
Bieop Nee SD tidak «ceeds a awe Saee 59 60 81 37 61 92 
re AE Ge eo Pay iw eee 57 59 84 31 60 92 
Average for oat feed ........... 58 59.5 82.5 33 60.5 92 
Average for whole oats, German | 
PAB, ics 36 ha 2) - Pattyn Bit dos Aleta es Ses fa sleds iS 25.6 76.8 83.5 
Average for maize kernels ...... a Caer f 58 93.3 85.5 


The organic matter represents the total amount (ash excepted) 
of nutritive compounds which are utilized by an animal in main- 
taining and building the body and it appears that the whole oats 
furnish about 12 lbs. and maize 31 lbs. more of this per hundred 
than the oat feed. Besides, the material coming from the entire 
grains is of better quality, being made up more largely of protein 
and the easily digestible carbohydrates. 


THE CARBOHYDRATES OF MIXED FEEDS AND OTHER FEEDING STUFFS. 


The superiority of the dry matter of the cereal grains over 
that of the coarse fodders is generally recognized. This fact is due 
to two causes, viz: (1) The greater extent and (2) the greater ease 
of digestion of the grains as compared with the fodders. In this 
connection the carbohydrates are of first importance, in point of 
quantity at least. These compounds differ among themselves in 
their digestibility to a marked extent. The sugars and starches, 
under normal conditions are promptly and completely digested, 
while the gums, fiber and other less well known substances are 
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only partially dissolved in the digestive juices. It follows, then, 
other things being equal, that the larger the proportion of starch 
and sugar in the nitrogen-free extract of a feeding stuff the more 
completely is it digested. 

It also follows that when any manufacturing or other process 
reduces the proportion of sugars and starch in any grain or other 
material, the digestibility, and consequently the nutritive value 
of its non-nitrogenous part, is diminished. We have good rea- 
son for believing too, that the net value of that which is digested 
is less than would be the case if the proportion of starch and 
sugar had not been reduced. 

While the digestion products of fiber and gums are undoubtedly 
oxidized quite fully and perhaps furnish to the animal their full 
calorimetric value (except a small proportion of expiratory methan 
supposed to come from the fiber) the elaborate researches of Zuntz 
leave little doubt that their net value is less than digested sugars 
and starch. This is because the work of mastication and digestion 
of the former is greater. 

As a matter of illustration we may refer to the great superiority 
of corn meal over timothy hay in point of digestibility, the ex- 
planation of which is in accordance with the facts just stated. 
The nitrogen-free extract of maize is mostly starch, the accom- 
panying fiber being insignificant in amount whereas in timothy 
hay there is found a small proportion of sugars and starch, while 
gums, fiber and other less digestible compounds are abundant. 

Moreover, because of the more resistant qualities of the hay to 
mastication and propulsion along the alimentary canal, it costs 
more to digest it than is the case with maize and other grains. 
Practice recognizes these facts in its estimate of the grains as 


against the fodders. 
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The point of this discussion will be seen when we come to con- 
sider the figures in the following table. 


CARBOHYDRATE RELATIONS IN Dry MATTER OF SEVERAL FEEDING STUFFS. 


a. a ee 
a Ag ays «6S aS 
be fof uscx mmeos 
5 & ae) Zure Aches 
The Oil Meals: Per ct. Per ct. Per ct. Per ct 
Cotton- seed meal Wises! vets ele le 16 27.9 57.4 50 
Timeecdmmes| Os see ye alhe are etsias Bin 39.2 33.7 78 
TAMSCCM MCA MING Pn aiicrs hes cleus sarees 20.8 40.8 51 84 
The Gluten Products: ’ 
Gehubeneem Call inci Nepesousl ee recsistosaevere eke 38.2 49.8 76.7 93 
Buffalo gluten feed ..../..0.2...% 27 3 58.3 46.8 84 
Davenport gluten feed ............ 29.8 60.9 48.9 aa 
Diamond gluten feed ............. 31.6 61.6 51.3 x 
Joliet selutens Teed ye way )o eres 34 66 51.5 56 
Peoria piuten feed: 24. sa hG er 28.9 59.8 48.3 90 
Mania SO ROUMES). evops cictn <:Sopsveoisicbtiecs ale 23. 1 49.6 46.6 69 
iBuckowiteat muddlings S252. sacs ete ee 27.3 48.3 56.5 se 
WHOA GED RAR wsfehant' ty acters ihe, Pahet esl aes 23.6 60.5 39 69 
Wyiteat emg dns vivelonstacs tate creiee 38.8 64.2 60.4 85 
Honiuniys feeds “oii xp bisinists Aa -taedeis ie 50.1 G2 68.9 Or 
EON dairy steed. jas ose ecieaeetgsayor 34.6 60.4 57.3 St 
Oataieed Rio Sihe sche a eee antic bts oak ae 29.4 61.5 47.8 60 
Victorvleed oi cwia ont. an eak cen 43 70.3 61.2 EA: 
Whopeteeds cist: cher. Site Noses teen 47.5 73.5 64.6 
SLEW OET Br elera Wee eae otee Meera fara at a iene, hc 16.1 57.9 27.8 
Wheat, entire grain, Stone ......... 57.9 CUS 74.6 
Wheat, entire grain, Wiley ......... 72.5 78.5 92.4 we 
Maize, entire grain, Stone .......... 66 78 84.6 93 
Oats, entire grain, Wiley ........... 50-9 66.3 76.8 83 
Mixture, maize and oats, equal parts.. 58.4 (ees 81 ; 


Many of the materials mentioned above when compared with 
the grains from which they are derived show a depletion of sugars 
and starch and a corresponding relative increase in the nitrogen- 
free extract of the less valuable compounds. ‘This is especially 
true of the wheat offals, the gluten feeds and the oat feed mixtures. 
In the case of the one sample of gluten meal examined the starch 
still constituted a large proportion of the nitrogen-free extract. 
The chop feeds and other similar combinations contain as a rule 
quite a proportion of corn, that furnishes nearly all the starch which 
is found in these mixtures. Such materials as the X Oat Feed and 
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oat chop No. 542 have in them but little starch, these being nearly 
pure oat offals. 

These facts are in harmony with the outcome of digestion ex- 
periments, from which we learn that the nitrogen-free extract 
of the whole grains is much more digestible than that of most of 
the manufacturing wastes which come from them, as can be seen 
by the figures in the right hand column of the above table. 

Some “mixed feeds” apparently are compounded and 
advertised on the assumption that feeding stuffs are to be compared 
in value solely on the basis of their percentage of protein and fat. 
This is a false basis. The quality of the accompanying carbo- 
hydrates must always be considered. For instance it would not 
be difficult to simulate the composition of corn meal or of wheat 
middlings by mixing oat hulls with some of the old style linseed 
meal, adding a little crushed linseed to make up the deficiency of 
fat. But would the mixture equal corn meal in value? By no 
means. In one case the protein and fat would be associated with 
woody fiber in large proportion, and in the other case with little 
else than starch. The net value of the corn meal would be much 
above that of the mixture as measured by the extent and labor 
of digestion. 

It is quite clear to the writer that those teachers who publish 
tables or estimates of feeding stuff comparative values based wholly 
upon the protein content are misleading the agricultural public 
and furnishing to manufacturers a justification for false claims. 

The relation of oat offals to one class of feeding stuffs has been 
discussed somewhat at length, because it is proper for farmers to 
understand its significance. They have a right to know the 
nature and value of what they are buying, a statement to which 
no legitimate trade interest will take exception. 


MISCELLANEOUS FEEDING STUFES. 


The succeeding table gives the analyses of a number of materials 


of some interest. 
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MISCELLANEOUS FEEDING STUFFs. 


Station Sample: Where Tonselling | Station Sample; Where Ton selling 
number. collected. price. number. collected. price. 
558... Fayetteville): ii. is feb cn 512.. Watertown ...... $18 00 
ASBe ) AS VTACUSC ciate a oles $12 00 |520.. Norwich ......... 24 00 
BOSC nOs wees: Aah el) 12 00) 560... Owego «isd, bee 10 20 
532.. Binghamton ......... 15 00/506.. Oswego ...:..5.5.. .10 bu: 
oat 5 Rochester: <42)°t)o2 HP. 12 50| 547.. Fair Haven ....:. 4 00 
GOL. s FSeg fe the natu hep 18 00) 725.. Gouverneur 5.5%)... eee 
691.. Central Bridge ...... 17 00|726.. Jordon... 5.52.0 oe 
ANALYSES OF MISCELLANEOUS FEEDING STUFFS. 
aa wie 3 
PI 42 
Z oo 
§5 oy 2 Q Pa} £% 
Be =. es 3. 3 S)) pee 
cS os = 
a E 4 a Oo B & i 
Per ct. Per ct poner Per ct. Per ct. Per ct. Per ct 
OSs MO NEAL tiewcicc. eens 10.71 S45 22-61-1356 48.51 1.16 
488. Malt skimmings ....... 6.16 3.49 ane 7.93 44.2 64.10 2.82 
505. Malt skimmings ....... 7.24 3.43 13.19 8.41 44.6 65.01 2572 
AVETAEE 25 Seles cne ss 6.70 3.46 14.35 8.17 44.4 64.55 2.77 
bo2s Rye feedic: in caste sate is 11.68 4.39 15.00 4.99 28.2 60.38 3.56 
Halt! Rye feed et 1902 Peo. 12.65 2.69 14.13 2.93 39.5 64.66 2.94 
Gols Rye feed: sis cst cece cece 10.28 4.038 15.19; 5.62 232. GIRO meaeee 
GOT? ‘Rye ‘teed ss te. feee toe oe 12.22 3.76 15.56 4.63 60.50 3.33 
AVETAQE: © .\s%c)s'ein'efes c's 11.70 3.72 14.97 4.54 33.8 61.82 3.25 
512. Scorched wheat ........ 10.08: .1.79,.12.138 2.17 55:4 JAggs see 
520. Scorched wheat ........ 10.12 1.80 11.94 2.07 59.1 72528 Sve 
720. Sugar corn feed ....... 9.96 0.93 11.25 11.91 .... 60.83 5.12 
506. Starch feed, wet........ 65.7 0.23 4.25 -2.57 11.6 2373e eee 
Starch feed, air dry..... 3.57 0.67 12.37 7.50 33.8 66.07 9.82 
547. “Gluten” feed, wet.. 58.2 0.31 4.99 4.13 11.9 Zi G24 ie 
“Gluten” feed, air dry... 1.98 0.75 11.94 9.89 26.8 64.08 11.36 
725. Clover meal for poultry. 6.49 6.13 9.63 28.31 .... 46.21 3.23 
726. Clover meal for poultry. 8.90 6.23 10.38 28.49 .... 43.18 2.82 


Several points connected with the above analyses are worthy of 


attention. 


The malt skimmings are seen to be quite unlike other brewer's 
residues, in having a low protein content. 


Rye feed, about which questions are frequently asked, corre- 
sponds quite closely in composition to wheat offals. 
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Attention is called to the low protein content of certain feeds 
which are refuses from starch manufacture. These are not unlike 
corn meal in the proportion of their constituents and should not 
be confounded with gluten meals and feeds. 

The composition of clover hay is not modified by erinding. So 

long as cut clover hay is fed successfully to poultry the advantage 
of paying from $20 to $30 or more per ton for having it ground is 


not clear. 
| 


CONDIMENTAL FOODS. 


There is found very prevalent in our markets a class of sub- 
stances bearing the term “food” that are noted chiefly for being 
sold in small packages at remarkable prices, on the strength of 
claims which are sometimes startling even in this time of daily 
miracles as set forth in the advertising columns of our newspapers. 
These proprietary wonders are usually marvelous both in their 
nutritive and their healing effects, for if one may believe the 
statements concerning some of them, they are remarkably loaded 
with nutritive energy and the diseases they will not cure would 
be highly interesting to the veterinarian as pathological novel- 
ties. It is most surprising to find after being told that the effect 
of these “foods” is to enrich milk, produce bovine obesity with 
remarkable rapidity and banish disease, that so far no one of them 
has been examined that is not made up largely of some common 
grain product mixed with more or less of the commonest of 
drugs and other substances having little curative value, nearly 
all of which of any merit whatever may be found on the pantry 
‘shelf or in the horse stable of many farms. It is strange, too, that 
farmers have not long ago discovered for themselves, if it is true, 
that when bran or some other common feeding stuff is com- 
pounded with the equally common charcoal, salt, sulphur, salt- 
petre, fenugreek, etc., the nutritive power of the food is greatly 
enhanced and the drug takes on unheard of curative properties. 
Nevertheless we are asked to believe that such is the case. No 

5 
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evidence of the accuracy of these unusual properties is furnished, 
save the usual list of testimonials, the reliability of which may be 
judged in the light of the fact that some of the most absurd im- 
positions ever perpetrated on the public have been abundantly 
approved by similar evidence. Years ago, Lawes & Gilbert con- 
demned patent foods at the prices for which they are sold, and 
important experiments conducted in recent years have not fur- 
nished the least justification of their purchase by stockmen, 
Farmers may accept with perfect confidence this statement, viz.: 
that there are no nutritive properties, compounds or influences yet 
discovered which are not possessed by the common feeding stuffs, 
neither is it possible to increase for well animals the nutritive 
effect of protein and carbohydrates by associating with them any 
compounds or drugs whatever. 

As to the medicinal value of condimental foods, it may be safely 
asserted that well animals, properly fed, need no medicine, and 
sick animals should receive treatment specifically adapted to their 
ailments. Universal preventives and curealls of diseases are un- 
known and are believed in only by those who are ignorantly cred- 
ulous. More than this, many of the constituents of condimental 
foods have no recognized curative value. 

But notwithstanding all that has been said again and again to 
the farming public concerning condimental foods, they still find a 
sale. Not less than fifteen brands have been examined at this 
Station during the past two years, all of which were found in the 
New York markets. Their analyses from a food standpoint follow. 


SAMPLES OF PATENT Foops COLLECTED IN NEw YorK DuRING 1898 AND 1899, 


Station Sample: Where Price per | Station Sample: Where Price per 
number. collected. pound. / number. co lected. pound 
AAS S) UORDING: |, ia, Gilder (eee 459... “Dansville... s.mcne $0 131-3 
4467, Corning =...) ..566h $0 20 4605. ° Mts (Morrisit s. oe 06 1-4 
448.. Hornellsville ...... 05 46). Mts; Morris:.g. ee 10 
450.. Hornellsville ...... 25 462i. Butlalove® .jee eee 50 
45>. Hornellsville,.:..:.. OF 223) 4850. sce. So Acres t ee teeeenemtiat ene aa eee 
456... Canisted .< . «ons v~ 25 BOD: ies, a es eee ma ee 15 
AST. . Dansville $f 126-0 18 De Dies Sus) nc erates heen ee é 


458), Dansville: <1. 6s. .0 10 1-2 
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ANALYSES OF SAMPLES OF PATENT Foops. 


. } . Lo} . 
Pa a 5 a 23) 
Q a. 2 pe S 
ae 3 & G 2 =e 
= he ow 
eA 2 ; haa Ss asi tT ee 
$ =) a r=] = op 0 ae 
8 I bi = 3 + 
io) e < 2) 1S) 1) <2) 


Per ct. Perct. Perct. Perct. Perct. Per ct. 
445. Flower city horse and cattle food. 9.27 11.29 14.37 9.70 21.0 5.12 


446. International stock food ....... 8:13. (9:92. 13:88)" 15.68 Zion 7-9 
448. Blatchford’s calf meal ......... TAZ Varia (265181 14523 *22spera56 
Eee INMIIETITOLOMEC 2, 6) cite veis, 4 cleue deste severe, « 6:90" ZO 2221 9n v4 GA 2S here hes 
ane eratts cattle “food's... 02.6122 4.25 "6536" 14.56 9 '5278" 35:4- °° 7:58 


456. Rochester horse and cattle food. 8.00 8.19 18.44 10.59 21.5 3.61 
457. Anglo-American food for stock.. 7.20 13.28 15.50 7.86 25.8 4.85 


Ao apCmiina OOM Ten 26 oh Woe te 124. 21 09)) 9:94) PAA G72 Oo 5S* 
459. Colonial stock food ............ (2a ole OS le sie Oe OS) Seo 
460. Royal stock food .............. 5.56 44.07. 11.25 9.73 13.7 3.52 
461. Baums’ horse and stock food.... 8.05 10.87 27.81 13.00 9.2 7.75 
462. Chas. Marvin stock food ....... 8.26 5.97 30.94 10.63 18.2 4.28 
Aspe ebriplex. stocks food) =.. 2). ders avere iLO 12055 U5ts) 6:31 28:8) 75166 
502. Champion horse and cattle food. 8.99 14.40 10.69 4.74 41.2 4.68 
Aon Viki burs seed: meal’). sped srs sees 7:13, 12:16; 20:00 \ 8:18)520:9  V5.63 


Tn these mixtures were found’as the principal constituent some 
common feeding stuff like bran or other wheat offals, corn offals, 
linseed meal, and so on. The special ingredients added ostensibly 
for medicinal effect, were found to include charcoal, fenugreek, 
gentian, sulphur, salt, saltpeter, sodium sulphate, iron compounds 
and pepper. 

Particular attention is called to the prices at which these 
“foods” are sold. The range is from $100 te $590 per ton, which 
is at least from $70 to $470 per ton more than the materials 
are worth for food purposes. It may be claimed, as some of the 
manufacturers urge, that these mixtures should be regarded as 
medicines. Even if this is true the farmer who wishes to ad- 
minister any of these common substances to his animals can do so 
at a small fraction of their cost in condimental foods by purchasing 
them as drugs and then mixing them with the grain ration as he 
wishes. For the promoters of these mixtures to claim that they 
have any knowledge of compounds and compeunding not common 
to veterinary medicine is charlatanism in its most offensive form. 

Blatchford’s calf meal is advertised as a food of great value. 


* Mostly sulphur. 
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Director Woods of the Maine Station gave this product a careful 
examination and his report concerning it includes the following 
statements. 

“These goods were sent to an expert on food mixtures and 
adulterations at the Connecticut Experiment Station who reports 
as follows: ‘I have examined Blatchford’s calf meal under the 
microscope and find it contains linseed meal, some product from 
the wheat kernel, some product from the bean kernel and a little 
fenugreek. The linseed meal appears to be the chief constituent. 
The wheat product is bran, middlings or some similar product con- 
sisting of starchy matter mixed with more or Jess of the seed coats. 
Bean bran was present in considerable amount and more or less of 
the starchy matter.’ 

“Tn a letter just at hand from Mr. J. Barwell, the proprietor of 
these goods, he says: ‘ Regarding the ingredients, I cannot give 
you the exact constituents of it, but I may say that it is composed 
mostly of locust bean meal with leguminous seeds such as lentils, 
etc., and oleaginous seeds such as flax-seed, fenugreek and anise 
seed, all cleaned, hulled and ground together and thoroughly 
well cooked. There is no cheap mill food and no low grade feed 
enters into this composition. I am prepared to go into any court 
in the United States and make an affidavit that there is no farmer 
in the United States that can compound Blatchford’s calf meal 
for less than $3.50 per hundred.’ 

“Locust bean meal which Mr. Barwell claims to be the chief 
constituent of Blatchford’s calf meal is practically not used in this 
country as a cattle feed. The average of ten English and Ger- 
man analyses show it to carry: Water, 14.96 per ct.; ash, 2.53 
per ct.; protein, 5.86 per ct.; crude fiber, 6.39 per ct.; nitrogen- 
free-extract, 68.98 per ct.; fat, 1.28 per ct. 

“It is evident from the chemical analyses that locust bean meal 
ean not be the chief constituent of Blatchford’s calf meal, but that 
the microscopist is correct that linseed meal is the chief constituent. 
Locust. bean meal has only six per cent of protein and in order to 
make a mixture carrying from twenty-six to thirty-three per ct. 
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of protein it would be necessary to add large quantities of goods 
like linseed meal rich in protein. As seen from the analyses 
Blatchford’s calf meal has a feeding value somewhat inferior to 
old process linseed meal. Whatever it may cost to manufacture, 
no man who has sufficient intelligence to mix feeds can afford to 
buy it at anything like the price asked.” 

In the light of this information the farmers of New York must 
decide whether they can afford to pay at the rate of $100 per ton 
for materials no more valuable than those which are generally 
offered in our markets at ordinary prices. Special mention is made 
of this feed because it is sold for distinctively food purposes and 
because, prices considered, it perhaps does the farmer’s pocket- 
book as little harm as any other food mentioned in the above 
list, and less than all excepting No. 462. At the same time it 
typifies all those efforts here discussed of mixing common ma- 
terials and selling them under extraordinary names at extraordinary 


prices. 


CONCENTRATED FEEDING STUFFS LAW. 


Laws or New York, Cuap. 510. 


AN ACT to amend the agricultural law, regulating the sale and 

analysis of concentrated feeding stuffs. . 

Became a law May 3, 1899, with the approval of the Governor. 
Passed, three-fifths being present. 


The People of the State of New York, represented mn Senate and 
Assembly, do enact as follows: 
Section 1. Chapter three hundred and thirty-eight of the laws 
of eighteen hundred and ninety-three, entitled, ‘ An act in rela- 
tion to agriculture, constituting articles one, two, three, four and 


five of chapter thirty-three of the general laws,” is hereby amended 
by adding at the end thereof a new article to be known as article 


nine, and to read as follows: 
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Artiotr IX, 


SALE AND ANALYSIS OF CONCENTRATED COMMERCIAL FEEDING 
STUFES. 


Section 120. Term “ concentrated commercial feeding stuffs” de- 
fined. 
121. Statements to be attached to packages; contents; 
analysis. 
122. Statements to be filed with director of agricultural 
experiment station; to be accompanied by sample. 


123. License fee. 

124. Analysis to be made by director of experiment sta- 
tion; samples to be taken for analysis. 

125. Penalty for violation of article. 

126. Sale of adulterated meal or ground grains; penalty. 

127. Violation to be reported to the commissioner of agri- 
culture. 


§ 120. Term “ concentrated commercial feeding stuff” defined. 
— The term “ concentrated commercial feeding stuffs” as used in 
this article shall include linseed meals, cottonseed meals, pea-meals, 
cocoanut meals, gluten meals, gluten feeds, maize feeds, starch 
feeds, sugar feeds, dried brewer’s grains, malt sprouts, hominy 
feeds, cerealine feeds, rice meals, oat feeds, corn and oat chops, 
ground beef or fish scraps, mixed feeds, and all other material of 
similar nature; but shall not include hays and straws, the whole 
seeds nor the unmixed meals made directly from the entire grains 
of wheat, rye, barley, oats, Indian corn, buckwheat, and broom 
corn. Neither shall it include wheat, rye and buckwheat brans or 
middlings, not mixed with other substances, but sold separately, as 
distinct articles of commerce, nor pure grains ground together. 

§ 121. Statements to be attached to packages; contents; analysis. 
— Every manufacturer, company or person who shall sell, offer 
or expose for sale or for distribution in this state any concentrated 
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commercial feeding stuff, used for feeding farm live stock, shall 
furnish with each car or other amount shipped in bulk and shall 
affix to every package of such feeding stuff in a conspicuous place 
on the outside thereof, a plainly printed statement clearly and 
truly certifying the number of net pounds in the package sold or 
offered for sale, the name or trade mark under which the article is 
sold, the name of the manufacturer or shipper, the place of manu- 
facture, the place of business and a chemieal analysis stating the 
percentages it contains of crude protein, allowing one per centum 
of nitrogen to equal six and one-fourth per centum of protein, 
and of crude fat, both constitutents to be determined by the 
methods prescribed by the director of the New York Agricultural 
Experiment Station. Whenever any feeding stuff is sold at retail 
in bulk or in packages belonging to the purchaser, the agent or 
dealer, upon request of the purchaser, shall furnish to him the 
certified statement named in this section. 

§ 122. Statements to be filed with director of agricultural experi- 
ment station; to be accompanied by sample.— Before any manu- 
facturer, company or person shall sell, offer or expose for sale in 
this state any concentrated commercial feeding stuffs, he or they 
shall for each and every feeding stuff bearing a distinguishing 
name or trade mark, file annually during the month of December 
with the director of the New York Agricultural Experiment Sta- 
tion a certified copy of the statement specified in the preceding 
section, said certified copy to be accompanied, when the director 
shall so request, by a sealed glass jar or bottle containing at least 
one pound of the feeding stuff to be sold or offered for sale, and 
the company or person furnishing said sample shall thereupon 
make affidavit that said sample corresponds within reasonable limits 
to the feeding stuff which it represents, in the percentage of pro- 
tein and fat which it contains. 

§ 123. License fee— Each manufacturer, importer, agent or 
seller of any concentrated commercial feeding stuffs, shall pay 
annually during the month of December to the treasurer of the 
New York Agricultural Experiment Station a license fee of twenty- 
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five dollars. Whenever a manufacturer, importer, agent or seller 
of concentrated commercial feeding stuffs desires at any time to sell 
such material and has not paid the license fee therefor in the pre- 
ceding month of December, as required by this section, he shall pay 
the license fee prescribed herein before making any such sale. The 
amount of license fees received by such treasurer pursuant to the 
provisions of this section shall be paid by him to the treasurer of 
the state of New York. The treasurer of the state of New York 
shall pay from such amount when duly appropriated the moneys 
required for the expense incurred in making such inspection re- 
quired by this section and enforcing the provisions thereof. The 
board of control of the New York Agricultural Experiment Station 
shall report annually to the legislature the amount received pur- 
suant to this article, and the expense incurred for salaries, 
laboratory expenses, chemical supplies, traveling expenses, printing 
and other necessary matters. | Whenever the manufacturer, im- 
porter or shipper of concentrated commercial feeding stuffs shall 
have filed the statement required by section one hundred and 
twenty-one of this article and paid the license fee as prescribed in 
this section, no agent or seller of such manufacturer, importer or 
shipper shall be required to file such statement or pay such fee. 

§ 124. Analysis to be made by director of experiment station; 
samples to be taken for analysis.— The director of the New York 
Experiment Station shall annually analyze, or cause to be analyzed, 
at least one sample to be taken in the manner hereinafter pre- 
scribed, of every concentrated commercial feeding stuff sold or 
offered for sale under the provisions of this act. Said director shall 
cause a sample to be taken, not exceeding two pounds in weight, 
for said analysis, from any lot or package of such commercial feed- 
ing stuff which may be in the possession of any manufacturer, im- 
porter, agent or dealer in this state; but said samples shall be 
drawn in the presence of the parties in interest, or their represen- 
tatives and taken from a parcel or a number of packages, which 
shall not be less than ten per centum of the whole lot sampled, 
and shall be thoroughly mixed, and then divided into equal samples, 
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and placed in glass vessels, and carefully sealed and a label placed 
on each, stating the name of the party from. whose stock the sample 
was drawn and the time and place of drawing, and said label shall 
also be signed by the person taking the sample, and by the party or 
parties in interest or their representative at the drawing and sealing 
of said samples; one of said duplicate samples shall be retained by 
the director and the other by the party whose stock was sampled; 
and the sample or samples retained by the director shall be for 
comparison with the certified statement named in section one hun- 
dred and twenty-two of this article. The result of the analysis of 
the sample or samples so procured, together with such additional 
information as circumstances advise, shall be published in reports 
or bulletins from time to time. 

§ 125. Penalty for violation of article— Any manufacturer, 
importer, or person who shall sell, offer or expose for sale or for 
distribution in this State any concentrated commercial feeding 
stuff, without complying with the requirements of this article, or 
any feeding stuff which contains substantially a smaller percentage 
of constituents than are certified to be contained, shall, on con- 
viction in a court of competent jurisdiction, be fined not more than 
one hundred dollars for the first offense, and not more than two 
hundred dollars for each subsequent offense. 

§ 126. Adulterated meal or ground grain; penalty.— Any per- 
gon who shall adulterate any kind of meal or ground grain with . 
milling or manufacturing offals, or other substance whatever, for 
the purpose of sale, unless the true composition, mixture or adultera- 
tion thereof is plainly marked or indicated upon the package con- 
taining the same or in which it is offered for sale; or any person 
who knowingly sells, or offers for sale any meal or ground grain 
which has been so adulterated unless the true composition, mixture 
or adulteration is plainly marked or indicated upon the package 
containing the same, or in which it is offered for sale, shall be fined 
not less than twenty-five or more than one hundred dollars for each 
offense. 
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§ 127. Violation to be reported to the commissioner of agriculture. 
—Whenever the director becomes cognizant of the violation of any 
of the provisions of this article, he shall report such violation to 
the commissioner of agriculture, and said commissioner of agricul- 
ture shall prosecute the party or parties thus reported; but it shall 
_ be the duty of said commissioner upon thus ascertaining any viola- 
tion of this article, to forthwith notify the manufacturer, importer 
or dealer in writing and give him not less than thirty days there- 
after in which to comply with the requirements of this article, 
but there shall be no prosecution in relation to the quality of any 
concentrated commercial feeding stuff if the same shall be found 
substantially equivalent to the certified statement named in section 
one hundred and twenty-two of this article. 

§ 2. This act shall take effect December first, eighteen hundred 


and ninety-nine. 


ANIMAL FOOD FOR POULTRY. 


W. P. WHEELER. 


SUMMARY. 


Of two rations which contained practically the same proportions 
of the ordinarily considered groups of constituents, but different 
amounts of mineral matter, one wholly of vegetable origin proved 
much inferior for growing chicks to the other ration, higher in 
ash content, containing animal food. 

When the deficiency of mineral matter was made good by the 
addition of bone ash, the vegetable food ration for chicks equalled 
or somewhat surpassed in efficiency the corresponding ration in 
which three-eighths of the protein was derived from animal food. 

For laying hens the rations containing animal food proved 
superior to others in which all the organic matter was derived from 
vegetable sources. The vegetable-food ration supplemented by 
bone ash proved equally efficient for limited periods. 

Rations containing animal food proved very much superior for 
ducklings to rations of vegetable origin which had, according to 
the ordinary methods of estimation, practically the same nutritive 
value. A ration of vegetable food supplemented by bone ash 
proved much inferior to another ration of similar ‘“ composition ” 
in which three-eighths of the protein came from animal food. 


INTRODUCTION. 


Information about foods is one of the first essentials in poultry 
keeping. A very important part of this information concerns the 
necessity or economy of using animal food. The need for data 


* Reprint of Bulletin No. 171. 
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upon this subject has led to a number of feeding experiments at 
this station. 

Aside from the usual increase in cost of food no results have 
discredited the moderate use of animal food from healthful sources. 
In general, rations entirely of vegetable origin have proved much 
Jess efficient than corresponding rations which contained animal 
foods. But it appears that the inferiority is due in some instances 
more to the lack of sufficient mineral matter than to the less 
efficient forms of .the other food constituents. 

The data from some of the preliminary feeding trials were pub- 
lished in Bulletin 149. The rations then fed contained equal 
amounts of protein; but in part of the ration from two-fifths to 
one-half of the protein was from animal food, while in contrasted 
rations it was derived mostly from vegetable sources, although 
some came from milk curd. Subsequent experiments have cor- 
roborated the results then obtained and added to their significance 
by furnishing supplementary and more extended information. In 
one series rations in which about 19 per ct. of the dry matter 
and 37 per ct. of the protein came from animal food proved 
superior to rations containing an equal amount of protein derived 
entirely from vegetable food. The rations were similar in nutri- 
tive ratio but the one in which animal food was used contained 
more than twice as much mineral matter and somewhat more fat. 
Tn another series the deficiency of mineral matter in the one ration 
was made good by the addition of bone ash, so that the propor- 
tions of protein, ash and fat were alike in the contrasted rations. 
With this addition a ration of vegetable food was as efficient during 
certain periods for chicks and hens as a ration containing animal 
food. For ducklings the vegetable-food ration was thus improved 
but still did not approach in efficiency the animal food ration. 


FIRST SERIES OF EXPERIMENTS. 


Tn this series of experiments ten lots of chicks were fed for ten 
or twelve weeks and four combined lots afterward for either four 
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or ten weeks, two lots of laying hens were fed for six and one- half 
months and two lots for seven and one-half months, and two lots 
of ducklings for ten weeks. Experimental feeding commenced 
with the chicks and ducklings when they were one week old and 
continued until they were ten and twelve weeks old. They were 
all hatched in incubators and reared in brooders. A small out- 
door run on bare ground was allowed each lot. Occasionally a 
chick escaped through the fence into outside flocks where it 
could not be identified and was dropped from the lot. In a few 
lots (Lot VII especially) there was considerable loss at one time 
from sunstroke caused by accidental exposure. Allowance was 
made for any loss caused by accident, obviously uninfluenced by 
feeding. The weight of any that died was accounted in the rec- 
ord as loss in live weight when estimating the food cost per 


pound gain. 
RATIONS. 


One ration for chicks and hens consisted of wheat, cracked 
corn, barley, oats and a mixture (No. 1) composed of 14 parts by 
weight corn meal, 11 parts animal meal, 2 parts each of ground 
oats, wheat bran and pea meal, and one part each of wheat mid- 
dlings, O. P. linseed meal, malt sprouts, brewer’s grains and glu- 
ten meal. The contrasted ration consisted of wheat, barley, oats 
and a grain mixture (No. 2) composed of 7 parts each of pea 
meal and wheat bran, 6 parts of O. P. linseed meal, 4 parts of 
gluten meal, 3 parts each of corn meal and ground oats and 2 
parts each of malt sprouts, brewer’s grains and wheat middlings. 
One pound of salt was added to every 360 pounds of each mix- 
ture. Each ration for ducklings contained, with one of these 
mixtures, wheat bran, corn meal and ground oats. 

The animal food used in these experiments was the dried and 
ground animal meal. Dried blood, fresh bone, beef scraps and 
pork scraps have often been fed at this Station, but owing to the 
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inferior palatability of some grades of dried blood and the poor 
keeping qualities or continual variations in composition of differ- 
ent lots of the other foods, they were not so suitable for use in 
these experiments. . 

Green alfalfa was fed to all lots. Oyster shells and grit were 
fed to the hens and sand and coarse grit to the chicks and duck- 
lings. 


VALUATION OF FOODS. 


+ In estimating the cost of the foods the same valuations have 
been assumed, for convenience of comparison, that had been 
used in the preliminary series of experiments, although they are 
most of them lower than the present market prices and those that 
existed during part of the last series of experiments. Wheat 
bran, wheat middlings, corn meal, malt sprouts and brewer’s 
grains were rated at $13 per ton, pea meal at $13.50, buckwheat 
middlings at $14.40, ground oats at $16, linseed meal at $20, 
gluten meal at $23, ground flaxseed, bone ash and animal meal 
at $40 per ton. Corn was rated at 40 cents per bushel, barley 
at 39 cents, oats at 26 cents, and wheat at 80 cents. Alfalfa hay 
was rated at $10 and green alfalfa at $2 per ton. 

In these experiments the cost of the ration could only be a 
secondary consideration; but only ordinary foods were used and 
the relations between valuations is a natural one, similar to what 
would generally exist between rations of vegetable and mixed 
origin. The data in regard to the food cost of growth are there- 
fore important. 

The food used in the first series of experiments had the aver- 
age composition’ shown in the accompanying table. 


1 Most of the analyses of foods used in these experiments were made by Mr. 
J. A. Le Clere. Some ash analyses were made by Mr. W. H. Andrews. Very 
much of the credit is due to Mr. P. F. O’Neill; for the successful control of 
the experiments has been dependent on his careful and skillful management. 
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TABLE I.— CoMPOSITION oF Foops USED IN First SERIES OF PoULTRY FEEDING 


EXPERIMENTS. 
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EXPERIMENT WITH CHICKS. 

In two lots of this series of experiments the chicks were two 
weeks old when the experiment began, in all the others one week 
old. Lots I, III, V, VII and IX were fed the ration containing 
animal meal and Lots II, IV, VI, VIII and X were fed the con- 
trasted ration. At the start Lot I was similar in every way to 
Lot IJ. The same was true of Lots III and IV, V and VI, VII, 
and VIII, and IX and X. After the first four lots had been fed 
for eight weeks the cockerels were removed and a number of 
pullets from Lots I and III were fed for ten weeks in comparison 
with an equal number from Lots II and IV. Later, chicks from 
Lots V and VII after removal of many of the cockerels were fed 
together in comparison with others from Lots VI and VIII. 

The chicks in Lots I and II were Leghorns, those in III and 
IV mostly Leghorns with a few Wyandottes. Half of those in 
Lots V, VI, VII and VIII were Leghorns and half Wyandottes 
and crosses. In Lots IX and X somewhat more than half the 
chicks were Wyandottes and crosses and the remainder Leghorns. 

The records of feeding and statements of the results follow in 
tabulated form, the averages in most cases being for 14-day 


periods. 
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Taste III.— Cnicks Frep VrcerasLe Foon. 


A Ration of Vegetable Food Only. 
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TABLE VII.— Cuicks Frep VEGETABLE Foon. 
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Lot VIII. 


Taste 1X.— Cnicks FED VEGETABLE FOop. 
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* Pullets only, after removal of the cockerels. 
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RELATIVE EFFICIENCY OF THE RATIONS FOR CHICKS. 


More food was eaten by the chicks having the ration contain- 
ing animal meal. Calculated on the basis of dry matter the food 
consumption for Lot I was 12 per ct. greater than for Lot II and 
the gain in weight 37 per ct. greater. Lot I gained one pound 
for every 3.6 pounds of dry matter in the food and Lot IT gained 
one pound for every 4.3 pounds of dry matter. 

Lot III consumed 24 per ct. more food than Lot IV and made 
22 per ct. greater gain in weight. The dry matter in the food 
consumed for each pound gain in weight was about 4.3 pounds 
for Lot III and 4.4 pounds for Lot IV. 

During the following ten weeks when pullets from Lots I and 
III were fed in comparison with those from Lots II and IV the 
consumption of food under the animal meal ration was 26 per ct. 
greater and the gain made was 538 per ct. greater. The dry mat- 
ter in the food for each pound gain was 6.6 pounds for Lots I 
and III and 8.1 pounds for Lots II and IV. 

The food consumption of Lot V was 26 per ct. greater than 
that of Lot VI and the gain in weight 45 per ct. greater. The 
dry matter in the food for each pound gain in weight was 4.3 
pounds for Lot V and 5.0 pounds for Lot VI. 

The food consumption of Lot VII was 24 per ct. greater than 
that of Lot VIII and the gain in weight was 45 per ct. greater. 
The dry matter in the food for each pound gain in weight was 
4.3 pounds for Lot VII and 5.0 pounds for Lot VIII. 

During the four weeks that pullets from Lots V and VII were 
fed in comparison with those from Lots VI and VIII, 37 per et. 
more food was consumed under the animal food ration than un- 
der the other, and the gain in weight was 54 per ct. greater. The 
dry matter in the food for each pound gain in weight was 3.5 
pounds for the former lots and 4.3 pounds for the latter. 

The food consumption of Lot IX was 34 per ct. greater than 
that of Lot X and the gain in weight more than twice as great. 
The dry matter in the food for each pound gain in weight was 
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4.4 pounds for Lot 1X and 6.8 pounds for Lot X. During four 
weeks after the cockerels were removed Lot X consumed about 
5 per ct. more food than Lot IX but the latter made 24 per ct. 
greater gain in weight. The dry matter in the food for each 
pound gain in weight was 5.1 pounds for Lot IX and 6.5 pounds 
for Lot X. During the following four weeks about 14 per ct. 
more food was eaten by Lot IX and only about 4 per ct. greater 
gain made. The dry matter in the food for each pound gain 
was about 5.6 pounds for Lot IX and 5.2 pounds for Lot X. 


RELATIVE ECONOMY OF THE RATIONS FOR CHICKS. 


The cost of food per pound gain in weight for Lot I was-4.1 
cents and for Lot II 4.4 cents. For Lot III it was 5.1 cents and 
for Lot IV 4.5 cents. For the ten weeks with the pullets of the 
combined lots the cost was 7.7 cents for Lots I and III and 8.3 
cents for Lots II and IV. 

The food cost of the growth made during the first eleven 
weeks by Lot V was 4.9 cents and of that made by Lot VI was 
5.0 cents. The cost of that made during this time by Lot VII 
was 5.1 cents and of that made by Lot VIII 5.4 cents. When 
the pullets from the combined lots were fed for four weeks longer 
the cost of the gain made by the birds from Lots V and VII was 
3.9 cents and of that made by Lots VI and VIII 4.3 cents. After 
adding to these lots some more matured pullets from the earlier 
lots, the one combined lot of older birds, from I, III, V and VII, 
made for a month a slow and costly gain while the others, from 
II, IV, VI and VIII, whose growth had been slower, still made 
good gains at moderate cost. The food cost of the gain made by 
Lot IX was 5.5 cents and of that made by Lot X 8.0 cents per 
pound. 

Owing to the large proportion of Leghorns among the chicks, 
heavy average weights were never reached, but average weights 
of one, two and three pounds were always attained much sooner 
by the chicks having the animal food ration. The first four lots 
reached the average weight of one-half pound at about the same 
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time. Lots V and VII averaged one-half pound in weight over 
a week sooner than Lots VI and VIII and Lot IX over two 
weeks sooner than Lot X. The average weight of one pound 
was reached by Lots I and III about a week sooner than by Lots 
II and IV, the average weight of 1.5 pounds three and one- 
half weeks sooner, and the average weight of 2 pounds four and 
four-fifths weeks sooner. The average weight of one pound was 
reached by Lots V and VII two weeks sooner than by Lots VI 
and VIII, the average weight of 1.5 pounds over three weeks 
sooner, the average weight of 2 pounds three and three-fifths 
weeks sooner, the average weight of 2.5 pounds over four weeks 
sooner. The average weight of one pound was reached by Lot 
IX three weeks sooner than by Lot X, the average weight of 1.5 
pounds three and four-fifths weeks sooner and the average weight 


of 2 pounds three weeks sooner. 
EXPERIMENT WITH DUCKLINGS. 


In the experiment with ducklings the birds in the two lots 
were all Pekins. Lot A had the rations mentioned on page 77 
containing animal food and Lot B the ration of vegetable food. 
These rations were fed unchanged during the first month. It 
was then evident that the one ration was very deficient in some 
respect, for before the end of the fourth week one-half of all the 
birds in Lot B had died. Animal meal was then added to the 
ration, otherwise unchanged, for three weeks and then for two 
weeks longer the original ration was fed. Only one bird died 
after the first change in the ration. None died in Lot A. After 
the ten weeks Lot B was fed for five weeks on the ration which 
had been fed to Lot A, and Lot A was also fed the same ration 
for three weeks longer. The tabulated data follow: 
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RELATIVE EFFICIENCY OF THE RATIONS FOR DUCKLINGS. 

The ration containing the animal meal was more freely eaten. 
Calculated on the basis of dry matter the food consumed by Lot 
A during the first four weeks was more than twice as much as 
that by Lot B and the net gain in weight more than ten times as 
great. For each pound gain in weight there were 2.6 pounds of 
dry matter in the food for Lot A and 6 pounds for Lot B. 

During the following five weeks 40 per ct. more food was con- 
sumed by Lot A than by Lot B and the gain in weight made by 
Lot A was more than twice that made by Lot b. The amount 
of dry matter in the food for each pound gain was 3.6 pounds for 
Lot A and 4.8 pounds for Lot B. For the nine weeks over 50 
per ct. more food was consumed by Lot A and the total net gain 
in weight was 2.7 times more than that of Lot B. There were 
3.3 pounds of dry matter in the food for Lot A for each pound 
gain in weight and 5 pounds for Lot B. 

When the birds remaining in Lot B were finally changed to 
the ration that had been fed to Lot A a rapid growth was made 
and while the gains were not so good as had been previously 
made by Lot A they were better than those made at this time by 
the more nearly mature birds in Lot A during three weeks 
feeding on the same ration. For the five weeks there were 5.1 
pounds of dry matter in the food for Lot B for each pound gain 
in weight and for the three weeks for Lot A 7.4 pounds for each 
pound gain in weight. It was therefore apparent that while 
the vegetable food ration greatly retarded the growth up to ten 
weeks of age and was the cause of ereat mortality, it did not pre- 
vent a rapid and profitable growth by the surviving birds under 
the better ration. The effect of the first few weeks under the 
inferior ration could not be entirely overcome however, and the 
birds from Lot B never reached as satisfactory development as 


did the others. 


RELATIVE ECONOMY OF THE RATIONS FOR DUCKLINGS. 


The cost of the food for each pound gain in weight during the 
first four weeks of the experiment was for Lot A 2.7 cents and 
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for Lot B 10.1 cents. During the next five weeks the cost was 
3.7 cents for Lot A and 5.3 cents for Lot B. For the whole time 
up to ten weeks of age the food cost per pound gain was 3.4 cents 
for Lot A and 5.9 cents for Lot B. After Lot B was finally 
changed to the animal food ration the food cost per pound gain 
for the five weeks was 5.6 cents. The food cost per pound gain 
in weight made at this time by Lot A for three weeks after they 
had reached the average weight of five pounds was 7.6 cents. 

At ten weeks of age the ducklings in Lot A averaged 4.9 
pounds in weight and those in Lot B 2 pounds. At seven weeks 
of age those in Lot A averaged 3 pounds in weight and those in 
Lot B 1.1 pounds. The ducklings in Lot B at five weeks of age, 
up to which time they had been restricted to the unmodified veg- 
etable food ration averaged but 0.4 pound in weight while those 
in Lot A averaged four times as heavy. Even with the addition 
of other food to the vegetable food ration, followed later by a 
total change, the ducklings in Lot A reached the average weight 
of one pound three weeks sooner than those in Lot B. The av- 
erage weight of 2 pounds was reached more than three weeks 
sooner, the average weight of 3 pounds four and one-half weeks 
sooner, the average weight of 4 pounds and the average weight 
of 5 pounds each a month sooner. The average weight of 5 
pounds was attained by Lot A when Lot B averaged but little 
over 2 pounds in weight. 

Besides avoiding the serious loss that occurred under the ra- 
tion entirely of vegetable food, the chief advantage of the animal 
food ration was in the much more rapid growth and earlier ma- 
turity and not so much in the ultimate attainment of greater 
size. 

FEEDING EXPERIMENT WITH HENS. 


Of the four lots of laying hens used in this series of experi- 
ments, Lots XVII and XVIII were fed the contrasted rations 
for about seven and one-half months and Lots XIX and XX for 
about six and one-half months. This included the principal 
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part of the laying season. Lots XIX and XX were alike at the 
start, containing equal numbers of two-year-old Wyandotte hens. 
Lots XVII and XVIII contained equal numbers of Leghorn pul- 
lets. The pullets in Lot XVII had been fed from the day they 
were hatched a ration which contained a large proportion of an- 
imal food, while those in Lot X VIII had been grown on a ration 
of vegetable food supplemented by some skim milk curd. Some 
of the pullets in both lots had been laying for some time before 
this experiment began but those in Lot XVII had commenced 
laying several weeks younger than those in Lot XVIII. The 
hens in the other two lots had been treated alike until used in 
this experiment. Lots XVII and XIX were fed the ration con- 
taining animal meal described on page 77 and Lots XVIII and 
XX were fed the contrasted ration. 

The accompanying tables give the data averaged for periods 
generally of four weeks. 


f 


98 Report or THE DEPARTMENT OF ANIMAL HuUSBANDRY OF THE 


) Bee _HOoO~rn 1D I CD © 
| -o1d s330 yo punod yove Bip orw aed 
|a0z pooy uy squat Arq| SVN atte 
} 
*‘peonpoad s#3e Jo punod fa SID SO ee ee ae 
yove 10J pooy jo 4sopH Z> WO SHED OO Ol Ht st 0 
"pay gy sIoM ZAtaaso SO & a 6D 
9Al, punod yove 103 ABp N ya , 
Jad pooj ut s0oyyem Arq) 9 a Areey at Dy 
f NM ORO 
"8330 JOUSIOM| Santino Naan || 
| CONN OH CD OD mt 
co OO ON fon Ps olan! 
| ‘S830 Jo 1oquinN Soret aeons 
3 acted ac 
3 
= “Aep si H O10 C2 10 
Me Tes hee pooy jo 4sop Fanaa ans 
Hi : : : 
> S | 
ws | ‘Aep s3d gia RRR IO see 
g = pooj uy 10}3eur AIG| Qmmme moda 
a | & 00 
= | ‘Kap 10d. pooy jei0g, | Bee Seas 
Ae OOOH 19190 4109 
ou 
= = anand aa ac 
cates *O1YB.I OATY HHH HHH 
ea 3 -laynu eysurrxo1ddy os 00 08 oe ee 08 ee ee 
sj fe . ce I ce Bl oe (oe oe oe 
a rs 
7 © = 
as z | ZOIDS AMMO 
~ . . . . . 
ae af PoOoy USWA! Sipttin tre NW 
As || & 2 
i» = yAOnt omra 
n Ss e *pooj ur ys S HAAS SH 19 
zs 84 pooj ul ysy (olla, = als S 
me || 3 
AY 5, DOaew9 anNnHto 
ee] o| ‘pooymrupjorg| oe ee 
ee aron ron 
4 s a oa SF oe 
eo — 5 : 
ee Aiorr Bromo 
| 3 ABU BPHIV| Zircoo Paaae 
& on a4 v5 SH 1 oo SH 
& 
iy) 
iy Q mug| ZARCS Bwoae 
anaes OKneore comr 
el SES 
a> 
Ht * opreg a eee 6 Se 
Ss OrSrFo CAME 
NN 


1 
1 
1 
1 
1 
1 
1 


WOUM | Satoadt MWaOrw 

é Zonder anona 

ree 5 tates Ao~ st 

saa oN wa 

ZAona AOar 

TOM) Reaga oogc 

CHOSHS SHHO 

‘suey jo 10qun 1219 OO oo 

m2 q N i SRS 

‘poled Sutinp g ee) too 
[soy dod 4qZjom oseioay| Seseseses cseoencs 
; DNMNH BMH 
poried ur shep jo Jequinyy ee ae peas 


New York Acricurturat Experiment STATION. 99 


See ene BROON Ono 
-01d S350 Jo punod yore Oana ae Rees 
IoJ pooj UI 109¥3eUI AIG ead ane PA Ft 
‘peonpoad s330 jo punod | gS NS LOMO 
yove IOJ pooy Jo yon, OSPMNM A 19 0 & 
"pez IyZ19M 
eal] Punod yoo 103 Aep Be tee Cail DOAN | 
Jed pooj ul 1039vur Arq Oo =: outs) bs 
f amata mtn | 
| “S339 JO IYSIOM GhRPaON sctro | 
AO AN | 
| SOmId ~mOoSoa | 
| *s33e Jo loqunyy YMHro manawa | 
ee eS ae 
. “£ep - 19 0c 0 4 OOo 
= dod pooy Jo 4809 nee, ES ta a 
> 
ht 
a -£ep aad Be RM) OD SO Ett 
B pooj ur 1039em1 Aq) O Neo mM Noac | 
Fe “ep sad pooz ve BAM Se hoi ae iS 
a Fete 3 aS 
= SS | PIC PORP OH Seocas wis qe 
fo) ~ 
KS § Wom aoKé of 
“OI}BI 0AT} VHS Haas 
| = _ | “4ynu eyeurxoiddy ee se oe ee oe ae es. 
6 oO cs} Se ee [eo lo 
a & < 
ae) 2 Sy ominigog: Ghee ps 
23 . POOF UIST) Aawoow omnes 
> sis 
a 2] EF 4y SOM Memo 
SI S ed ‘pooyurysy) SmManmd coisa 
ia] 
n > Pa 
aos = Sp Ne MM 
= 3 NOOO 7 
Ege g pooyuruejorg}] Ga MRESe 
> 
a |e 10 si 
p <j a BRECON 2} 
° Avy eye NHrOS Panama 
Hy | ey BIIVITV aie a= EYBSS 
XL O19 none 
be | “8780 Gewor~ onge 
| 
w Oo~rors 
a *Aoyieg] 2 ew pe bas ae 
= of ore OOO 
| aa 2 
m1090| 84-3) 0 
| San 3. oSee 
4 OCs 60r or 
z = : 
*ye0 Sus onto 
| Ia oa. Seta 
| nw 2aNa anon 
N = . Irs . . . 
*g OINIXIL ar So C0 O10 H 
{ CDSS SEaE 
19 19 © 
‘suey Jo 1oquinn tome raooe 
AO 
‘polied Surin Be ce eS 
[Moy sod 4y3jom oSvicay] AO MAA 
. DNnnmo mMMoR 
poried my sep zo zoquny| Naaa Seng 


100 Report oF THE DEPARTMENT OF ANIMAL HvusBANDRY OF THE 


*peonpoid aon AM AO 


an 
s#39 jo punod youve Some 3 03 HH 
OJ pooy ul 10}}3BuI AIG 
*peonp , ODO Ome 
-o1d s33ea jo punod 2 
yowa a1oy pooy) jo ysog]| Y& roo otis 
"poy Isom 4 é 
eat] punod yove 103 Xep i SO) RO SEe can MO PEE 
aod pooj ur 103};8u1 Ag o . 
Zee VMS 
"8330 JOUZJOM | NSigpion KRAWA 
| Oo a oD ANIA 
co 4 wWCooo 
un . . . 
| ‘s330 yo equinn lice Sooo 
| ee ee oe oe 
n 1a O oowse 
| sea hoor es q50H | 2 CU Stores 
rs 
oS | *£ep s0d eps REE 
5 pooj ur planes) Aiq O 0 00 69 oD OD 6D 69 
Sew Oe 
~ ore wD 
H's ‘sep 19d pooj [#10., a ae brane vee: 
S Swot ati 
a 
5 = ann C1 OO 
‘oer 0Aty eae 
As . | -lqna 9yeurxoiddy ee vty 
q 2 & en | 
—— = 
| m 
z 3 B | *pooj Ul S}¥, Oe eee 
43 aa POFUESIBT | Sigwiis wis 
eH 
~ —_ 
aa ES yeon o8nA 
= 3 2 *pooj ul qsV auneo S0on 
Ay a 
= iS) & | Zeare thon 
ee ‘pooyurmie}olg|] Nowm Oman 
8 ° 5 | ~ Ofam aes 
> 
o Ss < : 
| & | yee gon ee Boar 
. 8 am SSISaty, 5 @2e2o EerS 
SS | ey 
ee | 
ne i yprran Ee watoo 
as | 970) §Sror wHaw 
mo 
= | 
H r Zr AA Ona 
Me) SOrer woew 
Zrom ona 
“‘OUM | Saat aAnoN 
acre anaee 7 
' 
z {one mann 
WD) Swat ano 
ane ese es 
Sb Or), Ne be eee 
: SaANa waAnS 
L Roo WOOF 
‘swoqjorquay| ooo coon 
‘poried Sutmp ma COO. po so Si 
[Moy sod yqem osvieay| Hoos woos 
-pojied uysep jo 1equiny 2VSS RRAA 


New York AGRICULTURAL EXPERIMENT Station. 101 


-peon Fi 60 6 
-oid e330 Jo punod Gane aaa nae ities 
JOJ poo} Ut Joye fiq| We PmO # 
‘peonpo.d s#¥e Jo punod CO ee in ae 
yous I0J pooy JO 4soD Ome Oro 
"poy ISIOM a i 
eal] punod yore a kep s Soy a ea 


dod pooj ul 1033eu Aq 


Ozs 
4 
0. 
on 
9 

0 
1 
9 


f 
| "S330 JO JGSIOM 


“g3Zo!Jo sequin aao tmod 
me ei 
: 3 noo 1D LO 
bd Aep ied pooj jo 4sop DOAN Pays elle 
= -fep sod oe le Md So 
8 pooj ul 10}3eur Aq Onmn ANan 
i Gg 6206 Ag+ oH 
alas | *£ep ted poog [eyo = ena 
SS POOF TROL O x o0 69 sot st 
- 
= 
ZS | oH NOH 
OBI OATY eerie ae 1H <ficH 
A S -jnu eyeurxoiddy Sous see eae? 
4 rd aoe anqnecri 
a & || 9 
= 2 BF mo} — a 
AS a *pooj ul se SS siete PES. 
Bes 2 . ua Osmo CON OD OD 
4 8] 2 
a > E *pooj ul ysy a eee sg faa 
aS 81 : Ontnmen oD 6D 69 6 
Dw 
ee] | 
= = = pe Ors Area 
ue bp Pooyurujoyoig| Saws ww t6 
as FA en Se | 
2 5 ie) lle ; 
_ 69 oD annorr 
ler -Aeyeneny| gee Bie 
It N OOo Vr~roo 
= | (o) th 0 69 SHS 
7 Bota ANaAN 
*s]eO ° ° . . . i . 
= Oreo 1D 19 ~ SO 
| 
& 
s MHOo BROAN 
a *Aopreg 2 Chet eels 
| OoO~nmna AaNoo 
ae 
RS Ro) Sn Sige 
“u10p N . . . . CJ 
5 20S BASS 
ance ° ° 
ZION oor 
{ FOUM | Soomw w0orn | 
ase Ce oe ae 
| Poke Z RON co) cD HO 
1 % Nyx 6ena Ar~rere 
L Omg Witt 
"Ss aS (os I on Bl oe ae 
uey jo 19quInN ret etre ee ee Be | | 
1 
Os BT poned sulLinp 2 roo mode | 
[Moj JUSIOM OSBIOAVY 1916 HH HH H 
‘poled ul shep Jo requir mnnm DOH D 
Bie zeqcany Aan Anan 


102 Report or roe DeparrmMent or ANrMAL HusBANDRY OF THE 


RELATIVE EFFICIENCY AND ECONOMY OF THE RATIONS FOR HENS. 


About 13 per ct. more food was eaten and 31 per ct. more eggs 
were laid by Lot XVII having the ration containing animal meal 
than by Lot XVIII. During the thirty-two weeks the average 
ege production per hen was 110.1 eggs for Lot XVII and 84 
eggs for Lot XVIII. Eggs from both lots averaged about the 
same in weight. The amount of dry matter in the food for each 
pound of eggs produced was 3.7 pounds for Lot XVII and 4.3 
pounds for Lot XVIII. The cost of food for each pound of eggs 
produced was the same for both lots, 4.1 cents, and the food cost 
per dozen eggs was 5.9 cents. 

Lot XIX ate nearly 15 per ct. more food than Lot XX and 
laid over 36 per ct. more eggs. During the twenty-eight weeks 
the average egg production per hen was 72.7 for Lot XIX and 
53.3 for Lot XX. The eggs from Lot XIX averaged somewhat 
larger. The amount of dry matter in the food for each pound 
of eggs produced was 4.3 pounds for Lot XIX and 5.5 pounds 
for Lot XX. The cost of food for each pound of eggs produced 
was 4.8 cents for Lot XIX and 5.2 cents for Lot XX. The food 
cost per dozen eggs was 7.8 cents for Lot XIX and 7.9 cents for 
Lot XX. With these two lots of older hens which had not been 
under the effect of similar rations before the experiment began 
there was no difference in the laying noticeable during the first 
twelve weeks, but after the cumulative effect of the rations be- 
gan to be felt the superiority of the one ration for sustained egg 
production became more evident. A study of the tabulated data 
will show this. 

With the two lots of younger birds, which had been since 
hatching under the influence of somewhat similarily contrasted 
rations, the difference in egg production was apparent from the 
start. This difference was even more noticeable after several 
months although the lot having the animal food had been laying 
longer under the influence of the preliminary rations before this 
experiment began. For short periods during part of the laying 


New York AqricutturaL Experiment Srarion. 103 


season the vegetable food ration was used as efficiently as the 
other, but the subsequent decline in egg production was more 
rapid than under the other ration. It will be noticed by refer- 
ring to the tabulated data that the birds in Lot XVII were dur- 
ing every period somewhat heavier than those in Lot XVIII. 
This was due to the actual difference in size and not to accum- 
ulation of fat. This difference between the lots had been much 
more noticeable before they reached maturity. No particular 
differences were noticed in regard to broodiness or molting. 


ORSERVATIONS RELATIVE TO THE EGGS. 


During the first few months a cockerel was kept with each of 
the two Lots XIX and XX. These birds were alternated be- 
tween the two lots so that any difference in the general fertility 
of the eggs might not be attributable to any difference in male 
birds. The eggs from Lot XIX showed a somewhat greater per- 
centage of fertility than those from Lot XX but there was little 
difference in the vitality of the germs. 

During about four months one cockerel was kept alternately 
with Lots XVII and XVIII. Eggs were examined several times 
during the season both when they were probably at their best 
and later when they were poor. On the average there was a 
large percentage of fertile eggs, there were fewer of the very 
weak germs, and the proportion of chicks hatched from the tested 
eggs was greater for Lot XVII. 

Two lots, ten in each, of two year old hens were also fed 
these contrasted rations for a few months, although full data 
were not collected. One male bird was kept alternately with the 
two lots. Eggs from the two lots showed the same percentage 
of fertility, but there were fewer weak germs in the eggs from 
the lot having the animal food ration and more chicks were 
hatched from the tested eggs. 

Eggs from all the lots were sometimes kept for a long time 
before use, but contrasted lots were treated alike. Eggs from 
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none of these lots were so good for hatching as eggs from some 
hens having practically free run, nor as eggs from some other 
matings of birds kept confined. No general differences were 
apparent in the average weights attained by the chicks hatched 
from eggs from the several contrasted lots, nor in the vigor of 
the chicks while growing. 

There was some difference generally in the size of the eggs in 
favor of the lots having the animal food. But little difference in 
the nutritive value of the eggs was found by chemical analysis. 
Such differences as were found will be later considered in con- 
nection with other work. The shells were generally heavier o 
eggs from those birds having the animal food ration. Twenty 
tests of the table qualities of the eggs were made by ten different 
families. Preferences did not all coincide. Eggs from Lots 
XVII and XVIII were on the average about equally preferred, 
while a nearly unanimous opinion favored eggs from Lot XIX 
over those from Lot XX. Opinion seemed to be influenced fa- 
vorably by the generally darker colored yolks and firmer consis- 
teney of the eggs from hens having the animal food. When a 
preference in regard to flavor was expressed it was nearly always 


in favor of the eggs produced under the vegetable food ration. 


SECOND SERIES OF EXPERIMENTS. 


In another series of experiments two lots of chicks were fed 
for nine weeks and four lots for eleven weeks. Two lots of 
ducklings were fed for nine weeks and two lots of laying hens 
for seven months. The contrasted feeding, as in the former 
experiments, began with the chicks and ducklings when they 
were one week old and continued until they were ten or twelve 
weeks old. The same conditions existed in regard to manage- 


ment and accommodations. 


RATIONS IN THE SECOND SERIES. 
One ration for chicks and hens consisted of wheat, corn and a 
mixture, No. 3, composed of 27 parts by weight of corn meal, 
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25 parts of animal meal, 5 parts each of wheat bran and malt 
sprouts, 3 parts each of wheat middlings and Buffalo gluten meal. 
and 2 parts each of buckwheat middlings and pea meal. The 
contrasted ration consisted of wheat, corn and a mixture, No. 4, 
composed of 12 parts of wheat bran, 11 parts of King gluten 
meal, 9 parts each of malt sprouts, buckwheat middlings and 
bone ash, 6 parts of O. P. linseed meal, 5 parts of pea meal, 4 
parts of corn meal, 3 parts each of brewer’s grains and ground 
flaxseed, and 2 parts of wheat middlings. To every 360 pounds 
of each mixture one pound of salt was added. The ducklings 
had wheat bran and corn meal with each of the contrasted mix- 
tures. Green alfalfa was fed to every lot. Sand and coarse 
grit were liberally supplied to the chicks and ducklings and grit 
and oyster shells to the hens. 

The valuations assumed for the foods have been mentioned on 
page 78. The average composition of each food used in these 
experiments is shown in the following table. Special analyses 
of the green alfalfa and alfalfa hay were not made but the aver- 
age of many analyses showing the composition of numerous sam- 
ples fed in previous experiments were used in the calculation of 


rations. See page 79. 


TABLE XVIII.— Composition or Foops USED IN THE SECOND SERIES OF 
PouLtry FEEDING EXPERIMENTS. 


—— —— 
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EXPERIMENT WITH CHICKS, SECOND SERIES. 


The lots of chicks, XI, XIII and XV were fed the ration con- 
taining the animal meal and Lots XII, XIV and XVI were fed 
the contrasted ration of vegetable foods supplemented by bone 
ash. Two-thirds of the chicks in Lots XI, XIJ, XIII and XIV 
were W. Wyandotte-W. Leghorn crosses and the remainder 
Leghorns and Wyandottes. The other two lots contained about 
the same proportion of the cross-bred chicks, the remainder being 
mostly Wyandottes with a few Plymouth Rocks. 

After the chicks in Lots XI and XII were ten weeks old the 
largest cockerels were removed and the remainder fed for two 
weeks longer on the same rations. The other four lots were fed 
until the chicks were twelve weeks old without separating the 
cockerels. The different lots were fed freely — all the food they 
would readily eat. The nutritive ratios of the rations were . 
nearly alike, the ratio for the vegetable-food ration being how- 
ever slightly wider as in the preceding experiments. ‘The con- 
trasted rations in this series were more nearly alike in regard to 
the relations of the protein, ash and fats to the total dry matter. 
The vegetable-food ration contained a slightly less proportion 
of protein and a slightly larger proportion of ash and of fats, but 
these differences were very small. 

The data secured in feeding the six lots of chicks are given in 
the accompanying tables. 


RELATIVE EFFICIENCY AND ECONOMY OF THE RATIONS FOR CHICKS. 

The ration containing the animal meal was eaten somewhat 
more freely. The gains made by the contrasted lots were, how- 
ever, very nearly equal. Lot XI ate nearly 12 per ct. more food 
calculated on the basis of dry matter than did Lot XII, Lot XIII 
ate nearly 16 per ct. more than Lot XIV and Lot XV over 9 
per ct. more than Lot XVI. The gain in weight made by Lot 
XII was less than 4 per ct. greater than that made by Lot XI, 
the gain made by Lot XIII was nearly 10 per ct. greater than 
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that made by Lot XIV and the gain made by Lot XVI was 
about 7 per ct. greater than that made by Lot XV. The amount 
of dry matter in the food consumed for each pound gain in 
weight was 4.4 pounds for Lot XI and 3.8 pounds for Lot XIT; 
the amount was 4.7 pounds for Lot XIII and 4.5 pounds for 
Lot XIV. It was 5.8 pounds for Lot XV and 5.0 pounds for 
Lot XVI. The figures show that while the rapidity of growth 
was about the same under both rations, the vegetable-food ration 
was used more efficiently by the growing chicks. A smaller 
amount of food was required to produce results equal to those 
produced by a much larger amount under the ration containing 
animal food. 

The difference in the cost of food was due not so much to the 
somewhat greater consumption under the one ration, but more 
to the difference in cost of the two mixtures which constituted 
half the food in the respective rations. The difference in the 
food cost of the gain made is therefore due not alone to the some- 
what greater efficiency of the one ration but more to the valua- 
tion of the different foods necessarily used. 

The food cost of each pound gain in weight made by Lot XI 
was 5.3 cents and of that made by Lot XII 4.2 cents. For Lot 
XIII the cost was 5.6 cents and for Lot XIV 4.9 cents. For 
Lot XV the cost was 7.0 cents per pound and for Lot XVI 5.4 
cents per pound. In rapidity of growth there was little practi- 
cal difference, equal weights being reached by contrasted lots at 
the same age. While at ten weeks of age equal weights had 
been attained by contrasted lots, at twelve weeks the average for 
Lot XIII was slightly heavier than that of Lot XIV. The 
weights of other lots at twelve weeks still bore the same relation. 


EXPERIMENT WITH DUCKLINGS, SECOND SERIES. 


Of the two lots of Pekin ducklings, Lot C was fed the ration 
containing animal food and Lot D the vegetable food ration with 
the bone ash. In the accompanying tables the data in regard to 
the feeding are given up to the age of ten weeks. After ten 
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weeks the growth was much slower although made at a profitable 
rate for a fortnight or more. 


RELATIVE EFFICIENCY AND ECONOMY OF THE RATIONS FOR DUCK- 
LINGS. 


There seemed to be no difference in the palatability of the ra- 
tions. The birds appeared in equally good health under both, 
and there was no loss in either lot. The ducklings in Lot C 
grew much faster and ate much more food during all periods of 
the experiment. As much or more food was eaten at all times 
by the birds in Lot D in proportion to their size. The consump- 
tion of food was 26 per ct. greater for Lot C and the gain in 
weight 65 per ct. greater. 

The dry matter in the food for each pound gain in weight was 
3.3 pounds for Lot C and 4.3 pounds for Lot D. The cost of 
food per pound gain in weight up to ten weeks of age was 8.5 
cents for Lot C and 4.1 cents for Lot D. At five weeks of age 
the average weight of the ducklings in Lot C was 2.5 pounds 
and in Lot D 1.4 pounds. At eight weeks of age the average 
weights were 4.5 pounds for Lot C and 2.9 pounds for Lot D. 
At ten weeks of age the weights were 5.75 pounds for Lot C and 
3.7 pounds for Lot D, and at twelve weeks the average weights 
were 6.4 pounds and 4.7 pounds respectively. The average 
weight of two pounds was attained by Lot C 1.8 weeks sooner 
than by Lot D, the average weight of three pounds 2.3 weeks 
sooner, the average weight of four pounds 3.3 weeks sooner and 
the average weight of five pounds about a month sooner. The 
birds in Lot C reached the average weight of six pounds at 10.4 
weeks of age. Those in Lot D did not reach this weight while 
feeding records were kept, but birds from this lot attained later 
in the season practically the same size as those more quickly grown. 
Under the vegetable food ration with bone ash the ducklings 
were able to make a moderate and regular growth and remain 
in continual good health. This, other lots of ducklings had be- 
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fore been unable to do on rations wholly of vegetable food or on 
such rations supplemented by a liberal amount of skimmilk curd. 
The bone ash appeared therefore to partly supply a deficiency 
which had existed in some other rations, but it did not bring 
the ration anywhere near to the efficiency of the ration contain- 
ing animal meal. The contrasted rations were nearly alike in 
chemical composition so far as the groups of constituents are 
ordinarily considered in feeding. 


EXPERIMENT WITH LAYING HENS, SECOND SERIES. 


The two lots of laying hens which were fed the contrasted 
rations were Leghorns and had been laying well for two or three 
months before the experiment began. ‘The two lots were alike 
at the start. The ration containing animal food was fed to Lot 
XXI and the vegetable food ration to Lot XXII. The hens 
were liberally fed but not more than was promptly and readily 
eaten. Chopped alfalfa hay was fed during the first period and 
green alfalfa during two others. For about three months the 
hens were allowed to get their green food from grass runs and 
the amount eaten was estimated from the amount of green forage 
eaten at other times when it was freely fed. An interrogation 
point accompanies the statement of amount of green fodder for 
the periods when it was estimated. The records of feeding and 
the results obtained are stated in condensed form in the accom- 
panying tables. 


RELATIVE EFFICIENCY AND ECONOMY OF THE RATIONS FOR HENS. 


The difference in food consumption under the two rations was 
practically nothing. For the thirty weeks there was only about 
one-half per ct. difference in the total dry matter of the food. Up 
to the beginning of the last period the total consumption was 
exactly the same. The rations were intended to correspond very 
closely in regard to the proportions of constituents, and this they 
proved to do, although there were slight differences. The animal 
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food ration supplied on the average a little more protein and a 
little less of ash and fats than the contrasted ration. 

During nearly six months there was very little difference in 
egg production, the difference being less than three per ct. in favor 
of Lot XXI. After this the falling off was more rapid for Lot 
XXII so that the egg yield for the whole time was about six 
per ct. greater for Lot XXI. The average number of eggs laid 
per hen during the thirty weeks was 119.4 for Lot XXI and 
112.7 for Lot XXII. For every pound of eggs produced there 
were 3 pounds of dry matter in the food for Lot XXI and 3.2 
pounds for Lot XXII. For nearly six months the proportion 
of dry matter in the food for each pound of eggs produced was 
2.8 pounds for Lot XXI and 2.9 pounds for Lot XXII. Al- 
though the cost of food was somewhat more under the animal 
food ration, the egg yield was enough larger to make the food 
cost of eggs about alike for both lots. For the whole time the 
average cost for each pound of eggs was 3.2 cents for each lot. 
For all but the last period the average was 3.1 cents for Lot 
XXI and 3.0 cents for Lot XXII. The average food cost per 
dozen eggs was, for the thirty weeks, 4.7 cents for Lot X XI and 
4.6 cents for Lot XXII. 

No general difference was noticed in regard to molting. 


OBSERVATIONS ON THE EGGS. 


Two cockerels were kept, one with each lot, during the first 
three and one-half months. The birds were alternated between 
the two lots so that average and general differences in the eggs 
would appear justly credited to the hens. The eggs from Lot 
XXI proved better from the breeders’ standpoint than those from 
Lot XXII. Eggs from both lots were sometimes kept several 
weeks. Five hundred eggs from each lot were examined and in- 
cubated. Eighty-six per ct. of those from Lot XXI were fertile, 
19 per ct. of the fertile eggs had very weak germs and 77 per 
ct. of the tested eggs hatched strong chicks. Of those from Lot 
XXTI, 78 per ct. were fertile, 34 per ct. of the fertile eggs had 
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very weak germs and 64 per ct. of the tested eggs hatched strong 
chicks. arly in the season some of the eggs from both lots were 
much better than these average results show and later some were 
much inferior. The cockerels used were undoubtedly responsible 
for many fluctuations in fertility of the eggs, for there were pro- 
nounced differences consistently following changes of the male 
birds. 

A circumstance was noticed in the later hatches which seems 
worthy of record for it suggests a difference in the prepotency of 
the hens in the two lots. The hens used were thoroughbred S. 
Combed W. Leghorns and the cockerels were pure W. Wyandottes. 
From Lot XXI almost exactly one-half of the number of chicks 
hatched (52 per ct.) had the single comb characteristic of the 
female parent, while all the chicks from Lot XXII had the rose 
comb characteristic of the male parent. Unfortunately these ob- 
servations were limited and apply only to about eighty chicks of the 
later hatches as the opportunity was lost for observing the chicks 
of the earlier hatches. 

No difference in the vigor of the chicks from the two lots while 


growing was observed. 


SUMMARIZED DATA. 


With every lot of chicks in the first series (Lots I, IV, VI, 
VIII and X) having a ration wholly of vegetable origin more 
food was required to produce a pound gain than by the contrasted 
lot (Lots I, III, V, VII, TX). On the average for the ten lots 
about 23 per ct. more food was required. 

The two lots of laying hens, XVIII and XX, required on the 
average about 23 per ct. more food for each pound of eggs pro- 
duced than did Lots XVII and XIX having animal food. 

Lot B of ducklings required about 2.3 times as much food for 
each pound gain in weight as did Lot A having the unchanged 
ration containing animal food. 

Every lot of chicks in the second series (Lots XI, XIII and 
XV) having a ration containing animal food required more food 


122 Reporr or true DEPARTMENT OF ANIMAL HUSBANDRY OF THE 


for each pound gain than did the contrasted lot (Lots XII, XIV 
and XVI) having vegetable food supplemented by bone ash. On 
the average about 13 per ct. more food was required. 

Less than 7 per ct. more food was required by Lot XXII of 
laying hens for each pound of eggs produced than was required 
by Lot XXI. 

Lot D of ducklings required over 30 per ct. more food for each 
pound of gain in weight than did Lot C having animal food. 


GENERAL CONCLUSIONS. 


In some feeding experiments conclusive results can be obtained 
in a direct manner from a few animals. In other feeding experi- 
fents, however, where mixed foods must necessarily be used longer 
than for a short time, many conditions exist which cannot be 
subjected to particular control, and the nature of the evidence is 
so largely circumstantial that conclusions can only be satisfactory 
when they are based upon data from several feeding trials and a 
larger number of animals. In these experiments relating to the 
use of animal food, including the preliminary trials reported in 
Bulletin 149, 1,000 chicks and 170 ducklings were grown to mar- 
ketable size; 90 hens and 40 cockerels were used. The results, 
therefore, not any of which are of conflicting nature, seem to 
justify certain conclusions. 

In general, rations containing animal food appear more palat- 
able than rations of somewhat similar chemical composition con- 
sisting wholly of vegetable food. ations in which the lack of 
palatability was overcome by using an unusual variety of grain 
foods were inferior for growing chicks and laying hens and de- 
cidedly inferior for ducklings to rations in which nearly one-fifth 
of the dry matter was supplied by animal food. After the period 
of most rapid growth had passed and the young birds approached 
maturity the difference in the efficiency between such rations rap- 


idly disappeared. 
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Although it was found possible, when using a large number of 
foods in contrasted rations of these kinds, to have the ordinary 
groups of organic compounds in approximately equal proportions 
there was always a much larger amount of mineral matter in the 
one ration owing to the bone of the animal meal. So there was 
sometimes nearly three times as much phosphorous in the one ra- 
tion as in the other. Calculating all the phosphorous as phos- 
phoric acid, there was in the animal meal ration fed to chicks and . 
hens generally about 3.9 per ct. of phosphoric acid, while in the 
ration of vegetable origin there was about 1.4 per ct. In the con- 
trasted rations for ducklings there were 4.0 per ct. and 1.9 per ct. 
of phosphoric acid, respectively. 

By using bone ash in another series of experiments, the amount 
of phosphorus was made to equal and sometimes slightly exceed 
that in the animal food ration, although all the organic matter 
was still derived from vegetable food. There was in the animal 
food ration fed to chicks, phosphorus equivalent to about 3.9 per 
et. of phosphoric acid and in the contrasted ration to about 4.0 
per ct. The animal food ration for ducklings contained about 
3.6 of phosphoric acid and the vegetable food ration about 4.0 
per ct. Both rations for laying hens contained about 3.6 per ct. 
of phosphoric acid. Practically the same relative amounts of 
protein, fats and carbohydrates existed in the contrasted rations. 
The vegetable food ration, thus supplemented by the mineral mat- 
ter of bone ash, when fed to chicks, proved fully equal to the 
ration containing animal meal, so far as rapidity of growth was 
concerned. In economy it was even somewhat superior, for con- 
siderable less food was required for equal results. For laying hens 
the rations were equal in efficiency for some months, but the ration 
containing animal food proved somewhat more enduring in its 
effects. With ducklings the ash-supplemented ration of vegetable 
food proved decidedly inferior to the corresponding ration con- 
taining animal food. 

From these results it appears that rations containing a neces- 
sary amount of protein and having the relation of the ordinarily 
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considered constituents satisfactory may be inferior because of a 
lack of mineral matter, probably phosphates. 

Not enough data are now available to show to just what ex- 
tent the deficiency of lime in the food for the younger chicks may 
have been responsible for inferior results. With laying hens, lack 
of lime could not have affected the results considered; for oyster 
shells were freely supplied, and it has been shown (see Bulletin 
No. 38) that such material can make good the frequent deficiency 
of lime. 

It appears also that, while a cheaper vegetable food ration can 
sometimes be made to equal or surpass in efficiency a ration con- 
taining animal food by supplementing it with suitable mineral 
matter, there are plain limitations to its economical use. For lay- 
ing hens some animal food appears necessary for continued good 
results. Ducklings without an abundant supply of animal protein 
in the ration, together with a liberal proportion of mineral matter, 
seem unable to make any approximation to their normally rapid 
and most profitable growth. 

Although bone ash was used to make good an assumed defi- 
ciency in one ration and proved an efficient addition for the pur- 
pose, it should not be inferred that its purchase for feeding is to 
be generally recommended. It was necessarily used to obtain in- 
formation. Bone ash in the market is expensive. The same 
amount of mineral matter can be obtained much cheaper in fresh 
bone or animal meal, of which foods it constitutes an important 
part. In some instances, of course, dry bones, where no facili- 
ties exist for grinding, or green bones in questionable condition, 
can be safely and economically used when charred or reduced to 
ash. The very desirable organic matter associated with fresh or 


cooked bones should not be wasted. 
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REPORT OF THE BACTERIOLOGIST. 


THE EFFICIENCY OF A CONTINUOUS PAS- 
TEURIZER AT DIFFERENT TEMPERA- 
TU RES.* 


H. A. Harpine anp L. A. Rogers. 


SUMMARY. 


These tests were made by passing mixed whole milk through a 
Danish continuous pasteurizer. At 70°C. (158°F.) the efficiency 
of the continuous pasteurizer varies greatly from day to day. 
Tests upon 14 different days gave an average of 15,288 living 
germs per cubic centimeter left in the pasteurized milk, with a 
maximum of 62,790 and a minimum of 120 germs. 

At 80° C. (176° F.) the reduction in germ content is both very 
uniform and very great. Tests upon 25 different days gave an 
average of only 117 living germs per cubic centimeter in the 
pasteurized milk, with a maximum of 297 and a minimum of 20 
germs. 

At 85° ©. (185° F.) the average reduction is not more marked 
than at 80° C. but the range of variation is less. This temperature 
has the added advantage, according to Dr. Bang, of removing the 
danger from germs of tuberculosis in the milk. 

Even when the whole milk was heated to 85°C. the butter did 
not have a permanent cooked flavor. 


INTRODUCTION. 


An inquiry into the laws which underlie any of the complex 
commercial processes will progress slowly if each step is deter- 


* Reprint of Bulletin No. 172. 


128 REPORT OF THE BACTERIOLOGIST OF THE 


mined with a thoroughness that allows of safe generalization from 
the data obtained. 

In order that the reader may see the relation of this piece of 
work to the problem that is being studied, let the following facts 


be borne in mind. 


THE DANISH SITUATION. 


Dairying is one of the principal industries of Denmark and 
during the past two decades the government has fostered it both 
by the equipment of experts to study its problems and by pro- 
tective legislation. 

In 1890 Dr. Storch announced that, by changing the kind of 
bacteria that grow in ripening cream, he was able to change the 
flavor of the butter. 

Dr. Bang, after studying the conditions under which tubereu- 
losis was distributed among cattle, perfected a system of separating 
the diseased animals from the healthy ones and gradually replac- 
ing the former. In carrying out his plan, the feeding of calves 
upon the skim milk brought from the creamery was found to be 
a source of danger, but this could be removed by heating the milk 
momentarily to 85°C. (185°F.). 

As the result of these and other investigations, there has spread 
over Denmark a peculiar method of making butter —a method 
so successful that, to-day, Danish butter is a standard of excellence 
wherever it is known. 

Cleanliness in all details and an intelligent appreciation of the 
relation of bacteria to butter-making are widespread, but the key- 
note of their system is preparation of the starter itself and the 
cream to receive the starter. 

By a starter they rarely mean the mixture of bacteria, desirable 
and undesirable, which commonly receives that title in New York. 
They mean a mixture of known kinds, each of which has been 
found desirable in itself. This united action of several species 
gives a better flavor to the butter than could be obtained from 
any single species. 


a 
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This mixture of germs, when received from a laboratory, is 
introduced into milk that has been first heated to near the boiling 
point for 2 hours to kill other bacteria and then cooled below blood 
heat. This starter is propagated from day to day with so much 
care that at the end of four to six weeks, when it is finally rejected 
for a new one, the usual fault with it is merely a too sharp flavor 
of acid. 

The preparation of the cream begins with cleanliness in the 
barn. Either the whole milk or the cream after separation is 
heated to free it of objectionable forms before receiving the 
starter. This heating is only momentary and various temperatures 
are advocated — those from 70° C. (158° F.) to 95° C. (203° F.) 
having been used. After heating, the cream is quickly and thor- 
oughly cooled. Formerly cream was heated after separation, both 
for economy and because of less opportunity for after-contami- 
nation. , 

A knowledge of the inercase in feeding value produced by pro- 
longing the period of sweetness, and, later, a desire to prevent 
the spread of tuberculosis among their calves, caused the skim 
milk to be heated above 85° ©. (185° F.). Since it has been 
found that the capacity of the separator is increased by skimming 
at high temperatures and that whole milk can be heated to 90° C. 
(194° F.) without injury to the flavor of the butter, there is a 
tendency toward a single heating of the whole milk. 

The points of excellence claimed for the Danish product are 
uniformly good quality and the property of holding its flavor for 
long periods. 


TIIE AMERICAN SITUATION. 


Butter is now selling at from 14 to 28 cents per pound, with 
less than 15 per ct. of the product bringing the latter price. The 
quality of the best butter is above reproach, but the lamentable 
thing is the lack of quantity of such butter. So great is this lack 

9 


130 Report oF THE BACTERIOLOGIST OF THE 


that during at least a portion of the year it is impossible to buy 
first-class butter in many of the moderate-sized cities in this, the 
greatest dairy State in the Union. 

These facts show that there is abundant room for improvement, 
and anything that will raise the average quality of the product 
will be gladly welcomed, both by the dairyman and the consumer. 

After the Danish success became an established fact, Ameri- 
cans attempted to copy their methods, but thus far the results” 
have not been up to their expectations. Tests carried on by the 
Agricultural Experiment Stations of Wisconsin and Pennsylvania, 
as well as by the Department of Agriculture at Washington, failed 
to show that there is any financial gain to be derived from the 
process when practiced as usually recommended. 

Believing that the above failures are due to some of the modi- 
fications that the system has undergone in being brought from 
Denmark to America, this Station has undertaken to follow the 
process step by step, hoping to find the proper American condi- 
tions under which we can not only make a more uniform product, 
but one that will be sufficiently improved to justify the additional 
expense in preparation. 

The solution of this problem calls for the co-operation of a 
number of the departments of the Station and will require con- 
siderable time; hence, it is proposed to issue the results in a series 
of bulletins, of which this is the first. While the Bacteriological 
Department assumes the responsibility for the statements contained 
in this bulletin, much credit is due our Dairy Expert, Mr. Geo. A. 
Smith, whose wide experience in dairy matters has materially con- 
tributed to the success of the practical side of the work. 


WHAT IS MEANT BY PASTEURIZATION. 


As long ago as 1782, a Swedish chemist, Scheele, found that ~ 
after immersing bottles of vinegar in boiling water for a-time, the 


1 Hansen, Emil. Chr. Practical Studies in Fermentation, p. 158. 
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vinegar would not become turbid or spoiled as long as it was kept 
carefully closed. 

Early in the nineteenth century Appert” applied this idea of 
heating inclosed fluids to prevent fermentative changes to the 
preservation of fruits, vegetables, soups, milk, fruit juices, wine 
and beer. : 

A half century later Pasteur turned this knowledge of the 
effect of heat in delaying fermentation to practical account in 
combating scme of the undesirable fermentations of wine and 
beer, with such success that the process has been called pasteuriza- 
tion in his honor. Our present methods of canning fruit and 
vegetables are probably the result of the early discoveries. The 
application of heat in this way had become such a household 
matter by the time the process received this special title that the 
name was not carried over to the ordinary househould heating 
would to-day be quite 


and a ean labeled “ Pasteurized Peaches ” 


a puzzle, although from its manner of preparation it can justly 
claim that title. 

Pasteurization, then, is simply the application of heat to check 
the activity of fermentation. The temperature used depends 
upon the substance treated and the end to be attained. The 
effect upon germ life will vary both with the degree of heat and 
the length of exposure. The same results can be secured in 
the killing of Bacillus tuberculosis when the milk is heated at 
60° C. (140° F.) for 30 minutes or at 85° C. (185° BF.) for a 


very short time. 


PASTEURIZATION CONFUSED WITH STERILIZATION. 


Sterilization is a good word that has been debased by popular 
usage. In its true sense it means the total destruction of life. 
It is often used to mean anything from a simple warming to a 
thorough boiling. Such words are best used in their true sense 


2 Loc. cit., p. 159. 
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or not used at all. It should be remembered that some of the 
organisms which are often found in milk will successfully with- 
stand boiling for some hours and the sterilization, in the true 
sense, of any commercial quantity of milk at a single heating is 
a practical impossibility unless temperatures above that of boil- 
ing water are used. 


THE TWOFOLD APPLICATION OF PASTEURIZATION 
TO MILK. 


The subject of the pasteurization of milk has been presented 
to the American public with reference to two distinct problems 
— the sanitary milk supply of cities and the production of uni- 
formly good butter. 

While heat is applied in both cases the methods of application 
which have been found most successful in each are radically 
different and an attempt to accomplish either object by the other 
process has not yet been shown to be practical. The first method 
is too slow and expensive to be adapted to butter making and the 
second plan when carried on at a temperature sufficiently high 
to kill the tubercle bacillus gives an objectionable flavor to the 


milk. Fortunately this flavor does not remain in the butter. 


THE DISCONTINUOUS OR HOUSEHOLD SYSTEM. 


About ten years ago when the use of tuberculin was bringing 
home the alarming prevalence of tuberculosis among our dairy 
cows and the danger of transmission of the disease to invalids 
and children through milk seemed self-evident, pasteurization 
was brought forward as a safeguard from this danger. In this 
method the milk was heated at a definite temperature for a defi- 
nite length of time. 

At first 67.3°C. (155°F.) for 20 minutes was advocated, but 
owing to the change brought about in the viscosity of the milk and 
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cream by exposure to this temperature, heating to 60°C. (140°F.) 
for 30 minutes is now coming more into favor. According to the 
researches of Dr. Theobald Smith,? 15-20 minutes at 60°C. 
(140°F.) is sufficient to kill the tubercle bacillus provided the milk 
is kept stirred so as to prevent the formation of a pellicle at the 
surface. Higher temperatures and a shorter time would give the 
same result, but when the temperature of 70°C. (158°F.) is 
passed the milk takes on a disagreeable, cooked taste. This is 
largely due to an oxidation of some of the components of the hot 
milk and it is possible that in the future a way may be found of 
avoiding this flavor. | 

The main feature in the discontinuous process is the removal 
of the danger from disease and. this applies not only to tubercu- 
losis but to all other germ troubles which are liable to gain access 
to the milk before it is heated. The keeping quality of the milk 
is much improved, especially if proper attention is given to keep- 
ing it cool after treatment and the effect of the carelessness and 
lack of cleanliness which are often prevalent at the barn is in a 
measure removed. A very commendable practice exists of pass- 
ing the milk through a separator and remixing the milk and 
cream before pasteurization. This removes a large part of the 
hair, excrement, etc., which is so common in the ordinary milk 
supply of cities. 

This method of handling milk for immediate consumption is in 
successful operation in a number of cities on a large scale. It 
has much to commend it and when done in a large way it does not 
increase the cost of production more than a small fraction of a 
cent a quart. 


THE CONTINUOUS OR DANISH SYSTEM. 


When the Danish system of butter making was introduced into 
America pasteurization came as a necessary part of it, but in this 
case the principal object was the fitting of the cream to receive 


3 Journal of Experimental Medicine, 4: 217-233 (1899). 
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the starter of selected bacteria so that the desired flavor might 
be always obtained. 

The problem that presents itself is not different from that which 
confronts every farmer who attempts to grow a field of oats. If 
he sows his seed upon land already filled with rapidly growin 
clover, Canada thistles and ragweed his chances of a good oat 
crop are poor. If he first fits his land and kills off the other 
plants the oats will have a better chance. To make a success of 
this it is not necessary to kill off every weed in the field for if 
the oats are much in the majority and get the start of the others 
they will control the situation and suppress the weeds. 

The bacteria are plants of more simple form than those in the 
above illustration, but they obey the same laws of competition in 
growth. If conditions are so arranged that the starter when 
added to the cream finds the same filled with rapidly growing 
enemies, the effect of the starter will be largely or wholly lost; 
while if it is added to cream from which all or nearly all of its 
competitors have been removed, the starter will assume control 
of the situation and suppress its enemies. 

In the Danish machine the milk is introduced at one end of a 
cylinder surrounded by steam and flows continuously from the 
other end having been momentarily heated to the temperature 
desired. 

The temperatures used have had an upward tendency and sine 
Dr. Bang announced that when working with tuberculous cows 
furnishing the diseased germs in their milk the milk was ren- 
dered harmless when passed through one of these machines - 
85° C. (185° F.), this has been taken as the Danish minimum 
legal temperature for heating all the by-products that are to be 
returned to the farm for feeding purposes. 

In a country where the most determined effort is being made 
to stop the spread of tuberculosis among cattle the value of this 
protection to a dairyman who has succeeded in freeing his own 
- herd from the contagion, but yet is compelled to raise his calves 
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upon mixed milk brought from the creamery, should not be over- 
looked. 

In this as in their other acts regarding the suppression of tuber- 
culosis the Danes have shown a laudable moderation and consid- 
eration of the rights of all concerned. The legal enactment as to 
the temperature to be used was not made until the pasteurizing 
process had been voluntarily adopted and the necessary machinery 
installed in practically every creamery in the country. 

The American promoters of the Danish method, knowing from 
their previous experiences with the other form of pasteurization 
that a heating above 70° C. (158° F.) produces a disagreeable 
flavor in the milk, were either not willing to trust the practical 
experience of the Danes or hopelessly confused the two problems 
and recommended 67.3° C. (155° F.) to the American experi- 
menters when the Danish practice is to employ a temperature at 
least 12.7° C. (25° F.) higher. 

The points in which their reasoning went astray were two: 
First, the cooked taste in milk, at least for the most part, is not 
a matter of absolute temperature at which the milk is heated, but 
rather the result of an exposure of hot milk to oxygen. Milk 
that has been highly heated in a Danish pasteurizer and imme- 
diately and thoroughly cooled as is their practice has surpris- 
ingly little of the cooked taste. Second, the cooked flavor does 
not attach itself tenaciously to the fat of which the butter is 
almost exclusively prepared and butter made from highly heated 
milk that may have a slightly cooked taste immeditely after 
churning losses this objectionable flavor in a very short time. 

Believing that a failure to properly heat the milk might be a 
factor in the lack of success of past American experiments our 
investigations began with this point. 


THE PROBLEM STUDIED. 


The objective point was to determine the effect upon the germ- 
life when milk was passed through a continuous pasteurizer at 
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different temperatures. So far as data were at hand this had 
been done but twice in America. Both of these tests had been 
carried out at about 70° C. (158° F.) and the trials were too few 
in number and the results too contradictory to form a safe basis 
for generalization. 

At the Wisconsin Station* it was found that, while there was 
considerable variation in the effect of a heating of 67.3°-74° C. 
(155°-165° F.), in some cases as many as 40 per ct. of the 
bacteria survived and in the tests published this number remain- 
ing amounted to over 2,000,000 germs per cubic centimeter. 

A different kind of continuous machine was used at the Penn- 
sylvania Station® and no numerical results were given, but it was 
stated that “ Heating to this temperature 67.3°-70° C. (155°- | 
158° F.), for this length of time, as was found by culture plates, 
destroyed few, if any, of the bacteria present in the milk.” 

Since 70° C. (158° F.) is the lowest temperature which is gen- 
erally recommended for continuous pasteurizing this was taken 
as a starting point in our work and when the effect of this tem- 
perature had been observed higher degrees were used. 


MACHINE USED. 


We are indebted to D. H. Burrell & Co., Little Falls, N. Y., 
for the loan of a continuous pasteurizer made by Konstantin 
Hansen & Schroder, Kolding, Denmark. This has a rated capac- 
ity of 2,500 pounds of milk per hour heated to 70° C. (158° F.) 

The accompanying drawing of a cross section (Plate IT) ex- 
plains the essential parts of the machine. The milk enters at the 
bottom into a central milk chamber. Here it is set in motion by 
the stirrer revolving 300 times per minute, which spreads the 
milk out in a thin layer against the wall and finally expels it at 
the tangential milk outlet above. This outlet has a lateral open- 


4 Pasteurization as Applied to Butter Making, Wis. Agr. Exp. Sta. Bul. 69. 
5 Heated Milk for Butter Making, Penn. Agr. Exp. Sta. Bul. 45. 
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ing for receiving the thermometer. As the milk is spread out in 
this thin layer it quickly takes up the heat from the steam 
chamber surrounding it. 

The temperature of the milk is controlled by changing either 
the valve admitting the steam or the valve regulating the milk 
flow. A slight change in either of these valves produces a quick 
response in the mercury column of the thermometer. Usually 
the milk valve was set to admit about all the milk that could be 
heated to the desired degree and the slight variations in tempera- 
ture were controlled by changing the steam valve. 


METHOD OF WORK. 


In the manipulation of the machine at the different tempera- 
tures the effort was always made to give it a fair chance to show 
what could be expected of it when handled in the average cream- 
ery at that temperature. Our ability to give it a fair trial in- 
creased as we became familiar with the machine and its manipula- 
tion. 

The first requisite was a method of regulating the flow of milk 
and steam so that the temperature might be held constant. When 
received, the machine was provided with a float intended to con- 
trol the flow of milk automatically. After testing it in a variety 
of ways for some weeks it was condemned as too clumsy for our 
purpose and was removed. 

As finally arranged a supply tank placed sufficiently high to 
give a good fall was connected directly with the base of the 
pasteurizer and the flow regulated by a hand valve. This brought 
the milk and the steam valves near together where one man 
could reach both and still watch the thermometer. The maxi- 
mum variation, which rarely exceeded 10° C., usually occurred 
at the beginning of the process before the valves were properly 
adjusted. This having been accomplished the desired tempera- 
ture could be maintained with very little variation. 
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In order to make the control of the temperature as well as the 
collection of the desired data more accurate the milk was thor- 
oughly mixed in a tempering vat before starting the machine. 
The arrangement of the apparatus will be better understood by 
referring to Plate III. 


DATA COLLECTED. 


In the Dairy the interest centered upon the temperature used 
and in the Laboratory upon the numerical content of germs in 
the milk before and after heating. A large amount of data was 
collected in both places bearing upon a number of points. Notes 
were taken upon the age, weight, initial temperature and acidity 
of the milk, the steam pressure in the boiler, the rate of the 
pasteurization and the maximum, minimum and _ pasteurizing 
temperature employed. 

Age.— With age there is an increased growth of bacteria and 
a larger number of spores present. This is what makes the suc- 
cessful pasteurization of milk over 24 hours old so difficult. 
During a large part of the time the mixted milk was made up of 
portions 4, 12, 24 and 36 hours old. 

Weight.— This varied considerably but averaged 350 lbs. As 
the machine while in operation contained only about five pounds 
of milk and all that was really necessary was to hold the tempera- 
ture at the desired point at the time of taking the sample this 
was quite enough for our purpose. 

* Initial temperature.— The termperature of the mixed milk was 
noted in the tempering vat. For the most part our milk was 
brought to about 26° C. (78.8° F.) as being a high average tem- 
perature for summer conditions. As received ordinarily in cream- 
eries in this State milk varies from near the freezing point in 
winter to 35° C. (95° F.) in rare cases in summer. 

The temperature of the milk as it enters the pasteurizer exerts 
an influence upon the amount that the machine can heat to a 
desired degree. 
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Acidity As the result of experience in the pasteurization of 
milk by the discontinuous method it has been found impractical 
to attempt to pasteurize milk intended for immediate consump- 
tion when the acidity is over 0.2 per ct. calculated as lactic acid. 
During a considerable portion of the time our mixed milk has 
had an acidity above this figure. 

The custom of expressing acidity in milk by percentages of 
lactic acid has little to recommend it other than that it is com- 
mon practice. It is a well-known fact that a part of the reaction 
called acidity is due to the union of the alkali with the casein 
and that lactic acid is only one of a number of acids found in 
milk. 

The fact always determined is the neutralization as indicated 
by phenolphthalien of a certain amount of normal solution of 
alkali. In our results this observed fact is expressed by the num- 
ber of cubic centimeters of normal alkali neutralized by a litre 
of milk (n/t). For convenience of comparison the per ct. of 
lactic acid erroneously assumed from this data is given in paren- 
thesis. 

The acidity of our mixed milk ranged from 18.9 n/t (0.17 per 
ct.) to 40 n/t (0.36 per ct.) and during a considerable portion of 
the time it was above 22.2 n/t (0.2 per ct.). Thus the conditions 
of acidity under which the pasteurizing was done were not what 
would be considered ideal, but rather those which would be found 
in an average creamery. As the acidity of the mixed milk ap- 
proached 40 n/t (0.36 per ct.) a considerable layer burned fast 
to the sides of the milk chamber in the pasteurizer and the accu- 
mulation in the separator bowl was increased. 

On Feb. 7 the milk with an acidity of 35.5 n/t (0.32 per ct.) 
was pasteurized at 85° ©. (185° F.) very successfully; but the 
next attempt with whole milk having an acidity of 40 n/t (0.36 
per ct.) quickly accumulated a layer on the walls of the pasteur- 
izer and clogged the separator bowl after passing only about 80 
pounds of milk. 
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Steam pressure.— The pasteurizer was connected by a #-inch 
pipe directly to the high-pressure steam pipe. As will be noticed 
in the diagram Plate II, the steam had a free outlet at a point 
nearly opposite to the inlet, so that there was at no time any ap- 
preciable pressure on the pasteurizer itself. On the contrary, the 
steam was nearly all condensed and there was rarely any waste, 
even when the steam valve was opened to its full capacity. 

The steam pressure given in the tables is that in the 30 horse 
power boiler and was noted as one of the possible factors in the 
great variation in rate of operation on different days. 

Rate.— The amount of milk which a pasteurizer will heat to a 
given temperature in a given time is important from the practical 
standpoint. 

In order to minimize the variation in temperature to which the 
milk was exposed and to determine the rate more accurately, it 
was our custom to add water to the supply tank and when every- 
thing was running at full speed and the last of the water was leay- 
ing the tank to add the milk and note the time. After all of 
the milk had been added and just as the last was leaving the tank 
the time was again noted. The interval was taken as the time 
required to handle the milk. Since the amount of milk at any 
one time between the milk valve and the milk outlet was only 
about 5 pounds, the error was not great. 

As one would expect, the rate varies with the pasteurizing tem- 
perature. The machine was expected to handle 2,500 pounds an 
hour at 70° C. (158° F.), and would do even more under favorable 
conditions. In our experience, it did not much exceed 2,100 at 
80° C. (176° F.), and handled less at 85° C. (185° F.). It will 
be noticed that the rate at 80° C. ranged from as low as 900 to a 
little over 2,100 pounds per hour. This extreme variation is due 
to a number of factors, among which are variations in steam 
pressure and initial temperature and the cooking of the milk on to 
the walls of the pasteurizer. This layer of cooked material not 
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only acted as an insulator between the milk and the source of heat, 
but also encroached upon the interval between the revolving stirrer 
paddles and the wall, forming a rough surface along which the 
milk must pass. The fact that the machine was not permanently 
placed and lacked in rigidity was also a contributing factor to the 
above variations. 

Pasteurizing temperature.— As soon as the milk enters the bot- 
tom of the machine it takes up heat from the steam jacket and 
its temperature rises to the highest point just as it reaches the 
milk outlet. The temperature at this point is measured by a 
thermometer inserted in the outlet and constitutes the so-called 
“ Pasteurizing Temperature,” although the milk really attained 
this degree only momentarily. As soon as the milk passes from 
the machine the temperature falls with a rapidity depending upon 
the surroundings. 

TAKING SAMPLES. 

The samples of unpasteurized milk were taken from the tem- 
pering vat after the milk had been thoroughly mixed. The only 
exception to this was during the earlier part of the work, when 
they were taken from the supply tank just before taking the 
samples of pasteurized milk from the machine. 

The samples of pasteurized milk were taken from the milk 
outlet after sufficient had passed to remove the effect of the bac- 
teria contained in the water used in starting the machine and in 
the machine itself. Care was taken to secure samples while the 
machine was running steadily at the desired temperature. 

The samples of about 15 cubie centimeters each in sterile 
flasks were set into a room at 1.5° to 4.5° C. (35°-40° F.) until 
the pasteurization was ended, when they were taken to the labora- 


tory on the floor above and the quantitative analyses made. 


BACTERIOLOGICAL TESTS. 


Method of dilution.— One c. ¢. of the unheated milk was added 
to 9 c. ¢. of sterile water and the two thoroughly mixed. This 
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process was repeated and a small fraction of a c. ce. from the second 
dilution was added to the culture medium. 

Cultures were made in Petri dishes having an internal diameter 

of 91-92 mm. For the sake of convenience in counting and to 
prevent the inhibiting effect of closely-crowded colonies, the aim 
was to so arrange the dilution that the growth would be about 
500 colonies to the plate. In the case of the pasteurized milk, 
no dilution was necessary, but a measured fraction of a cubic 
centimeter was added directly to the nutrient media. 
' Media used.— The tabulated results given below were all 
obtained upon lactose agar made neutral to phenolphthalein with 
sodium hydroxide and containing 2 per et. lactose and 1.7 per 
et. agar. Agar was chosen in preference to gelatin, because in 
some previous work of a similar nature at the Wisconsin Station 
it was found that agar at 28° C. (81.5° F.) gave higher numerical 
results than gelatin at room temperature. Among the substances 
now available, there seems to be none that will call out all the 
individual germs when left at any one temperature. 

It is not maintained by the authors that the numbers given 
below represent the exact number of organisms present either in 
the pasteurized or unpasteurized milk. All that is hoped for is 
that they are a close approximation and that having been taken 
under similar conditions may be found to be directly comparable. 

Incubating temperature.— The plates were placed in an incuba- 
tor at 80° C. (83° F.) and counted at the end of 48 hours. This 
temperature was believed to be near the optimum for the growth 
of most of the germs present and the time was thought to give 
maximum returns with a minimum amount of error. An expos- 
ure at higher temperature caused a rapid drying of the plates and 
one for a longer time did not usually give higher results, while 
the rapid spreading of superficial colonies made the counting un- 
certain. 

Growth at room temperature required so much longer time as 
to complicate the work and the rapid multiplication of certain 
proteus forms made an accurate count very difficult. 
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When plates that had been kept 48 hours at 30° CO. were left 
3-5 days at 21° C. (70° F.) there was a small average increase on 
the second count. This indicates that some of the organisms 
present in the milk did not thrive at the higher temperature. 

The above results obtained from tests upon 14 days at 70° C. 
(158° EF.) illustrate the uncertainty of the pasteurizing action at 
that temperature and in this particular quite agree with the re- 
sults on 1) previous days when preliminary trials were being made. 
They also show what misleading conclusions might be drawn when 
generalizations are made after one or two observations. 

It should be remembered that in any heating of the milk the 
most desirable class of acid formers will be among the first to be 
killed and the residue is composed of germs not likely to improve 
the flavor of the butter. Just how many of this class of bacteria 
may be left in the milk without impairing the quality of the prod- 
uct, like the problem of how many weeds can be left in the field 
without detriment to the crop, is not clearly understood and a 
conservative disposition would favor their reduction to the lowest 
practical limits. 

A most important fact shown is that 70° C. (158° F.) lies near 
the lower limit of the killing effect of heat applied in this way. 
When operating a pasteurizer in a practical way, temporary re- 
ductions of temperature are almost certain to occur, and if this 
reduction goes much below 70° C. the killing effect upon bacteria 
will be very slight. 

The results of pasteurizing at 80° C. (176° F.) show a surpris- 
ing reduction in the germ life and this reduction was accomplished 
with very slight variation on each of the 25 days tested. These 
25 tests gave an average of only 117, with a maximum of 297 
and a minimum of 20 living germs per c. ¢. in the pasteurized 
milk. } 

Comparing this average of 25 determinations made after con- 
tinuous pasteurization with 6,140, the average number of germs 
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per cu. em. found by Dr. H. L. Russell’ in 50 samples of milk 
pasteurized by the discontinuous method for direct consumption, 
the surprising thoroughness of this continuous pasteurization at 
80° C. will be understood. 

Were it not for the fact that in the present state of our knowl- 
edge it is believed that a heating of milk to 85° C. (185° F.) na 
continuous pasteurizer is necessary to remove all danger of tuber- 
culosis, the use of 80° C. in pasteurization for butter-making, at 
least in this special machine, would leave little to be desired. 

Confining our attention to the number of germs found in the 
pasteurized milk, the results of the above tests show that there 
is practically no increase in efficiency in passing from 80° C. to 
85° C. If we can be allowed to generalize on so narrow a basis 
as seven determinations the gain comes in an increased regularity 
in the reduction of the number of germs present. ‘There is also 
a practical advantage in working at a temperature well above that 
at which an active germ-killing effect begins. 

The strongest argument in favor of 85° C. (185° F.) lies in the 
fact that it is the lowest one that we can use and feel assured that 
we have removed the danger of returning germs of tuberculosis 
along with the mixed skim milk from the factory. Leaving out 
of account all relation of this disease to the human family, its effect 
upon our calves and pigs is one that we cannot afford to ignore. 

While it does not come within the province of this bulletin to 
discuss the effect of heating upon the butter, it will not be out 
of place to state that, even with cream from milk which had been 
heated to 85° C., butter was made in which no cooked flavor could 
be detected when coming from the churn. While our efforts were 
not universally so successful, still, in the cases where such a flavor 
was noticeable at churning, this disappeared after a few hours 
standing. The experience of this Station, so far as it goes, is quite 
in accord with that of Dr. Storch, who states that whole milk can 
be heated to 90° C. without any permanent injury to the flavor 


of the butter. 


6 Ann. Rept. Wis. Agr. Exp. Sta., 1895, p. 159, 
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REPORT OF THE BOTANIST. 


Peek SCORCH OF TERRE SUGAR BENT. 
PE Y,.CA.U GLE LO W EE een D MEA PLB 


F. C. Stewart. 


SUMMARY. 


In central New York the foliage of sugar beets, cherries, Nor- 
way maples and sugar maples has been scorched by excessive 
transpiration. On Long Island cauliflower has been similarly af- 
fected. Plants standing in dry, sandy soil have suffered most. 

With the sugar beet, the leaves blacken and die. In severe 
cases the plant is killed outright, but generally the affected plants 
revive and make a second growth. The affected roots are small, 
frequently discolored, and poor in sugar. 

With the cherry, part of the foliage, often as much as three- 
fourths, becomes brown and dead. ‘The variety Montmorency 
Ordinaire is the one most commonly affected. This trouble has 
been common in the vicinity of Geneva the present season and is 
said to have occurred in one orchard quite severely in 1898, with- 
out, however, affecting the crop of 1899. 

With the cauliflower, the tips of young leaves turn brown, as 
if frosted. This occurred quite commonly in eastern Long Island 
during August, but did little damage. 

The foliage of Norway and sugar maples is much subject to 
injury from excessive transpiration. The leaves become light 
brown or reddish brown. Nursery trees and those recently trans- 
planted suffer most, but large shade trees are not exempt. Little 
permanent injury is done except to newly-set trees. 


* Reprint of Bulletin No. 162. 
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With all of these plants the trouble is not due to a gradual 
drying, but to a sudden scorching by the transpiration of more 
water from the leaves than the roots are able to supply. 


INTRODUCTION. 


It is not an uncommon thing for the foliage of various plants 
to be injured by excessive transpiration. Such injury may be 
brought about in either of two ways: (1) By a process of gradual 
drying, such as occurs in plants suffering from drought, and (2) 
By sudden scorching, as when a fire is built under a tree. With 
the first kind of injury every one is familiar and those living in 
the arid and semi-arid portions of our country have frequently 
observed the latter kind. In Kansas, for example, dry, hot south- 
west winds often ruin promising crops of corn in two or three days. 

But here in the East, the sudden scorching of foliage by hot 
wind and sun is of such rare occurrence that it attracts attention 
and is generally misunderstood by farmers and fruit growers. It 
is frequently mistaken for infectious disease. The object of this 
bulletin is to place upon record some observations on the sudden 
scorching of the foliage of sugar beet, cherry, cauliflower and 
maple, due to excessive transpiration. 


LEAF SCORCH OF SUGAR BEET. 


About the middle of August, 1899, some farmers in Yates and 
Ontario counties wrote to the Station that their sugar beets were 
blighting. On August 29, the writer visited several of the af-— 
fected fields and found the so-called blight to be characterized 
as follows: On slightly affected plants the only indication of dis- 
ease was to be seen in the brown or black, dead leaf margins. In 
more severe cases the young leaves at the center of the crown 
were black and dead, as were also the blades of most of the leaves. 
Many plants showed nothing green but the petioles of the larger 


1 For the illustrations used in this bulletin, the author is indebted to Mr. 
I. H. Blodgett, Assistant Botanist and Entomologist. 


PLATE IV.—SUGAR BEET KILLED BY LEAF SCORCH. EARL: oTAGE. 


PLATE V.—-SUGAR BEET KILLED BY LEAF SCORCH. MIDDLE STAGE. 
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leaves. In the petioles of the dead leaves the fibro-vascular bun- 
dles were not blackened except, perhaps, for a short distance below 
the blackened blade. In the majority of cases the roots appeared 
normal, but the plants most severely attacked often showed a brown 
discoloration of the root. This discoloration extended from the 
outside toward the center for a distance of from one-fourth to one- ~ 
half an inch. The discolored tissue showed no indication of rot 
and was separated from the healthy tissue by an indefinite and 
somewhat irregular line. (See Plate VIII.) The fibro-vascular 
bundles colored somewhat more deeply than the parenchyma, giv- 
ing a zonate appearance to the affected tissue. The location of 
the affected tissue could generally be determined before the root 
was cut open, by the darker color and pronounced elevation of the 
bark. (See Plates IV and V.) In some cases when an affected 
root was cut cross-wise just below the crown the fibro-vascular 
bundles were found to be much blackened, but this character was 
by no means a constant one. 

For a time the writer was puzzled to account for this condition 
of the beets. The first hint of the true nature of the trouble was 
obtained from observations made on a field of beets owned by Mr. 
Clark Crozier, near Halls. This field was level and the soil a 
sandy loam, with the exception of a small knoll which rose abruptly 
near the center of the field and consisted of very light, sandy soil. 
The beets on this sandy knoll were diseased, while those on all 
the rest of the field were in perfect health. This indicated that 
lack of water was the cause of the trouble. A severe drought was 
prevailing at the time and naturally the plants first affected would 
be those standing in dry, sandy soil. Further observations showed 
that the beet blight occurred chiefly upon light, sandy soil; but a 
field near Stanley furnished an exception to the rule. This field, 
which contained about eight acres, consisted principally of sandy 
loam, which might be expected to resist drought better than many 
other fields in the vicinity. As a matter of fact, it was consid- 
erably blighted, not uniformly, but over irregular areas, although 
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the soil appeared to be absolutely uniform. However, it should 
be stated that the blight was most severe along one margin of the 
field where the ground began to rise a little. The owner of this 
field stated that early in the season there came heavy rains, which 
prevented cultivation for a few days. In the meantime the plants 
~ became so large that it was decided not to cultivate them any more. 
The drought then began. The soil became hard and cracked and 
consequently parted with its moisture more rapidly that it would 
if it had been cultivated after the rains as were other fields in the 
neighborhood. The loss of water was still further accelerated by 
the unusually luxuriant growth of leaves, which was the result of a 
high state of fertility of the soil. 

At the time of our first visit to this field, August 29, it was 
observed that many of the affected plants had thrown out new 
leaves at the center of the crown. We thought this to be the 
result of a light shower® which fell August 27, and predicted that 
growth would very soon be checked unless more rain fell. 
We were accordingly surprised to find upon our second visit, 
September 12, that the blight had made no progress. On the 
contrary, most of the affected plants were putting out young 
leaves at the crown. (See Plate VII.) On many plants an 
entirely new crops of foliage had appeared during the previous 
two weeks. Plants which were apparently dead two weeks 
before were now green with a crown of new leaves; and this in 
spite of the fact that there had been no rain worth mentioning* 
since our former visit. All other affected fields showed similar 
improvement. A few of the worst affected plants were dead, but 
the majority were making a second growth. It now became evi- 
dent that this beet blight was not a gradual drying of the foliage 


2 At Penn Yan, .36 inch; at Geneva, .26 inch. 

3 The actual precipitation was as follows: 

At Penn Yan. Sept. 1, 1.07 in.; Sept. 3, trace; Sept. 5, trace; Sept. 8, .23 
in.; Sept. 11, .09 in. 

At Geneva. Sept. 1, .10 in.; Sept. 2, trace; Sept. 5, trace; Sept. 8, .07 im.; 
Sept. 11, .04 in. 
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PLATE VI.—SUGAR BEET KILLED By LEAF SCORCH. ADVANCED STAGE. 
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due to a gradual decrease in the supply of water in the soil, but 
that it had been brought about suddenly. Some time during the 
first two weeks in August, probably about August 9, the weather 
conditions (temperature, humidity and wind) had been such that 
the quantity of water transpired by the leaves was greater than 
the roots were able to supply. As a result the leaves were scorched. 
Then, with the passing of the conditions which induced excessive 
transpiration, the roots were again able to meet the demands for 
moisture thereby enabling the plants to resume growth, although 
the soil was drier than at the time the injury occurred. 

Tt has already been stated that some of the plants were killed 
outright. Upon a third visit to the affected field at Stanley, 
made October 24, it was observed that these dead roots were still 
sound except for brown, mostly V-shaped, scab-like areas upon 
the upper portion of the root. These brown areas represent the 
later stage of the raised, discolored areas observed on August 29. 
The tissue was decayed to a depth of from one-eighth to one- 
quarter of an inch and had been quite generally eaten away hy 
millipedes, leaving cavities where in the earlier stage of the di- 
sease there had been elevations. (See Plate VI.) Underneath 
the affected areas the sound tissne showed the same light brown 
discoloration as on August 29. It seemed to have progressed, but 
little, if any. Sometimes the browning occurred in the central 
portion of the root, but usually it was found only around the 
circumference and almost always in the form of concentric rings. 
In the field at Stanley the dead roots quite generally showed the 
light brown discoloration of sound tissue, but.in an affected field 
at Bellona it was a common thing to find bad eases of the disease 
in which there was little or no internal browning. 

The plants which survived made a considerable growth of new 
foliage. The roots of such plants did not commonly show any 
discoloration or decav, but, strange to say, they averaged consid- 
erably smaller than the roots of plants which had been killed 
outright. This indicates that the plants which were the largest 
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and thriftiest at the time of the injury were the ones most severely 
affected; and, further, that during two months of second growth 
the surviving plants increased the size of their roots but little. 

That the discoloration of the root is a physiological effect (the 
result of the death of the foliage) rather than the work of any 
parasitic organism is shown by the results of the following inocula- 
tion experiment: After the dirt around five healthy sugar beets 
had been removed there was cut from each a pyramidal cavity 
one-fourth inch square at the surface and one-half inch deep. 
These cavities were then filled with similarly shaped plugs of 
the discolored beet root, the whole covered with grafting wax 
and the dirt replaced. Five check beets were treated in the same 
manner except that the cavities were filled with plugs of healthy 
beet. This was done August 30. On October 18 the beets were 
pulled and cut open. The inoculated beets showed no discolora- 
tion of tissue except a slight blackening around the wounds, 
which was no greater than in the check roots. 

Some farmers thought that the beet disease was much worse 
on land where cabbages were affected by black rot in the season 
of 1898, but our own observations show that there is not good 
foundation for such belief. It can be stated positively that there 
is no connection between the leaf scorch of beets and the black 
rot of cabbage. 

The amount of damage done to the beets was considerable. 
Although the majority of the plants recovered, the roots were 
smaller than they otherwise would have been and their sugar con- 
tent was lower. Analyses made by Mr. J. A. LeClerc, Assistant 
Chemist, gave the following results: (1) Roots of plants killed 
outright analyzed 5.9 per ct. of sugar (in the juice) with a 
coefficient of purity of 61.6; (2) Roots of plants which had 
made a second growth after having all their foliage killed 
analyzed 10.7 per ct. of sugar, coefficient of purity, 73.6; (3) 
Roots of uninjured plants growing within a few feet of the di- 
seased plants analyzed 15.2 per ct. of sugar, coefficient of purity, 
80.3. 


New York AGRICULTURAL EXPERIMENT Station. 159 


The only other beet leaf disease with which leaf scorch is likely 
to be confused is a fungus disease known as leaf spot.* This is 
a common and destructive disease of beets in New York State 
and is more prevalent in wet seasons than in dry. It forms cir- 
cular, brown or gray dead spots on the leaves. If the spots are 
numerous a part or the whole of the leaf may die and turn black 
in a manner closely resembling leaf scorch, but in such cases the 
‘outlines of the spots are plainly visible until the leaf is fully 
decayed. 

In the advanced stage, the effects of leaf scorch on the beet 
root might easily be mistaken for scab. Im general, it may be 
distinguished from scab by the light brown discoloration of the 
sound tissue but when the brown discoloration is absent the 
diagnosis must be based chiefly upon the shape and location of 
the affected areas. In leaf scorch the affected areas occur prin- 
cipally upon the upper portion of the root and are usually more 
or less V-shaped with the opening toward the crown; whereas, 
in scab the spots occur on any part of the root and are more 
often irregular or circular than V-shaped. 

Concerning treatment it is needless to say that proper irrigation 
is a sure preventive; but where irrigation can not be practiced 
avoid planting on light, sandy soil and in dry weather conserve 
the moisture by stirring the soil frequently and especially after 
every shower. 


LEAF SCORCH OF CHERRY. 


Late in September of the present year a Geneva fruit grower 
ealled our attention to a scorching of cherry foliage which he 
feared might be an infectious disease like the fire blight of the 
pear and apple. On trees of all ages more or less of the foliage 
was brown, crisp and dead. The dead leaves remained attached 
to the twigs which were neither blackened nor shriveled. A 


4 For an account of beet leaf spot and scab and their treatment, see Cornell 
Exp. Sta. Bul. 163. Three Important Diseases of the Sugar Beet. 
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brief study of this disease convinced us that we had here to do 
with a trouble similar to the leaf scorch of beets. Like the beet 
disease it was most severe on trees standing in dry soil. Upon 
inquiry among fruit growers it was found to be of common occur- 
rence this year. 

The worst case of the disease which has come under our obser- 
vation occurred in an orchard belonging to Maxwell Bros. near 
Geneva. This orchard contained 715 Montmorency cherry trees 
about eleven years of age, the trunks having a diameter of from 
four to five inches. The trees were set fifteen feet apart each way. 
Over the whole orchard the soil was uniform and had been 
thoroughly cultivated. It consisted of a light clay underlaid 
with slate at a depth of from eighteen inches to two feet. The 
orchard was located on a gentle eastern slope and was closely 
surrounded upon all sides by other fruit trees. 

On October 4 each tree in the orchard was examined and an 
estimate made of the amount of foliage affected. The result was 


as follows: 


1 tree, 100 per cent. of the foliage affected. 
637 trees, 75 to 85 per cent. of the foliage affected. 
57 trees, 50 per cent. of the foliage affected. 
13 trees, 25 per cent. of the foliage affected. 
5 trees, 5 per cent. of the foliage affected. 
2 trees, not affected. 


715 


It is an interesting fact that although six-sevenths of all the 
trees in the orchard showed 75 per ct. or more of the foliage 
affected there was but a single tree upon which all of the foliage 
was killed. The trees were affected with remarkable uniformity. 
The worst affected trees stood in no particular part of the orchard 
but were scattered all through it. Although it frequently hap- 
pened that one side of a tree would be severely attacked while 
the other half was entirely exempt, there was no uniformity 
as to the side attacked ; it was quite as often the north side as any 


PLATE VIII.—CROss SECTIONS OF SUGAR BEETS KILLED By LEAF SCORCH. 


A. LEAF OF SUGAR MAPLE. LIVING PORTION AT CENTER. 


B. LEAF OF NORWAY MAPLE. DEAD PORTION AT CENTER. 
PLATE IX.—MAPLE LEAVES INJURED BY LEAF SCORCH. 
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other. Usually, the affected branches were scattered all through 
the top. Lateral branches were more apt to be affected than main 
or leading branches, but there were some exceptions even to this 
rule. If any part of a leaf was affected the whole of it was af- 
fected, with very few exceptions. The majority of the affected 
leaves were still hanging upon the twigs on October 4, but they 
showed a tendency to fall somewhat earlier than the healthy 
leaves. The twigs were plump and outwardly normal. The cortex 
was green and apparently normal, but the sapwood was slightly 
discolored. ‘This discoloration was most pronounced on twigs of 
the present season’s growth, but was noticeable all along the 
branch. 

The foreman in charge of the orchard states that the disease 
appeared rather suddenly, although not quite all at once and that 
it occurred about August 20. The orchard was affected in a 
similar manner in 1898, but not so severely. In 1898 the scorch- 
ing appeared in July before picking was all done and it was 
feared that the following crop would be considerably lighter 
because of it. However, such was not the case. The crop of 
1899 was a heavy one and there were no visible effects of the 
scorching of the foliage the previous summer. This orchard was 
also slightly affected in 1897. 

It appears that cherries are much more liable to this sort of 
injury than are pears, plums or apples. Scattered through the 
affected cherry orchard there were a few small pear trees which 
had been planted to replace dead cherry trees. None of these 
pears showed any sign of leaf scorch; neither did the pears lo- 
cated at A (see Plan) on the same kind of soil. Plum trees 
at C and F immediately adjoining the diseased cherries were in 
perfect health. The several different varieties of apples at E 
were also unaffected. The English Morello cherries at B were 
considerably affected but not so severely as the Montmorencies. 
The Montmorency orchard at D was composed of young trees 


and situated upon moister and deeper soil. However, a good 
aa 
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many trees were slightly affected, especially those standing in 
the corner of the orchard near the old Montmorency orchard. 
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Plan of Maawell’s Cherry Orchard affected with Leaf Scorch. 
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In no other orchard examined have the trees been so uniformly 
affected as in this one; perhaps because in no other case have 
the soil and conditions been so uniform. In general, trees af- 
fected in varying degrees up to one-half of the foliage have been 
found freely intermingled with perfectly healthy trees; but when 
an orchard was situated partly on dry and partly on moister 
soil, the disease was invariably worst on the trees standing in the 
dry soil. 

In one orchard of large trees of Montmorency the disease was 
confined chiefly to the lower branches. A cherry grower at 
Hector states that in his orchard the trees were generally affected 
upon the south side, but in the orchards about Geneva we have 
not observed that the south side of the tree is more often affected 
than any other side. Trees standing in exposed situations have 
been no more affected than sheltered trees. 

As to the time the injury occurred there is a difference of 
opinion among fruit growers. Some believe that the injury came 
on gradually, but the majority are of the opinion that it occurred 
within a comparatively short space of time. Some say it occurred 
early in August, others about the middle of August and one is 
certain that his orchard was not affected until the first week in 
September. It is not improbable that there were two periods 
when the weather conditions were favorable to the scorching of 
foliage. One occurred some time during the first half of August 
and the other on Sunday, September 3. On the latter date 
the temperature was high, the air dry and a strong wind blow- 
ing. The writer expected much injury to result from this, but 
observed none whatever. Nevertheless, cherries in some situa~ 
tions may have been injured. 

Some have attributed leaf scorch to over-bearing, but there is 
no evidence to support this theory. In many cases trees which 
have never borne fruit have been severely affected. It is possible 
that fruit-bearing tends to increase the liability to the disease, 
but even that remains to be proven. 
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Accurate information is lacking as to the susceptibility of dif- 
ferent varieties. Montmorency® has been more commonly af- 
fected than any other variety, but English Morello and some 
other varieties have shown it to a considerable extent. 

From the experience of Maxwell Bros., it would appear that 
little harm is likely to result from this scorching of the foliage, 
but it seems incredible that a cherry tree can lose a large part of 
its foliage in July or August without affecting its productiveness. 
The effect must be the same as if the leaves were removed at this 
time. We shall watch the Maxwell orchard with interest the 


coming season. 


LEAF SCORCH, OR TIP BURN, OF CAULIFLOWER. 


On September 1 Mr. F. A. Sirrine, Entomologist at our Branch 
Office on Long Island, sent to the Station some cauliflower leaves 
the margins of which were blackened and shriveled. The di- 
seased leaves were accompanied by a letter saying that throughout 
eastern Long Island the partly unfolded leaves of cauliflower 
were quite generally affected in this manner. On September 7, 
in company with Mr. Sirrine, the writer visited some of the af- 
fected cauliflower fields in the vicinity of Mattituck. At this 
time the affected leaves were growing and appeared normal ex- 
cept for their crisp, brown or black margins. The newest leaves 
were entirely free from the trouble showing that the cause of 
the blackening was not then active. It was quite plainly another 
case of leaf scorch. 

Large plants were more severely injured than small ones. The 
worst affected field observed was one in which the plants were 
very large and thrifty and had commenced to form heads.® 

As with the beet and cherry, the exact time the injury occurred 
is unknown. It occurred some time during the last ten days of 
August. Although the rainfall for August in this section was 


5 The Montmorency grown at Geneva is Montmorency Ordinaire. 
6 Cauliflower was not generally heading at this date, September 7. 
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very light (.75 inch at Cutchogue) there was considerable fog. 
Mr. Sirrine states that there was continuous fog from August 18 
to 20, inclusive, and some each day for a week following this 
period, but no rain fell between August 13 and 31. It is our 
opinion that the injury was caused by the hot sun falling upon 
young leaves which were unusually tender because of having grown 
in foggy weather. 

Tip burn should not be confused with the bacterial disease 
ealled black rot’ of cauliflower, cabbage and related plants. 
Both diseases may occur in the same plant, but many plants 
affected with tip burn show no blackening of the fibro-vascular 
bundles —the most reliable diagnostic character of the black rot. 
Tip burn affects the margins of the young leaves, while black rot 
attacks chiefly the old leaves and when it does occur on young 
leaves shows itself throughout the whole leaf rather than at the 
margin. ; 

The amount of damage done by tip burn of cauliflower has 
been small. 


LEAF SCORCH OF NORWAY AND SUGAR MAPLES. 


The Norway maple, Acer platanoides, is much subject to injury 
from excessive transpiration. In New York more or less of it occurs 
nearly every season. It is most common on recently transplanted 
trees, but very frequently occurs on rapidly growing nursery stock 
and in very dry seasons may be observed also upon large shade 
trees. During the past season this maple leaf scorch has been 
been unusually common. Besides attacking the Norway maple it 
has been common on the sugar maple, Acer saccharinum. In the 
course of a half day’s drive in Central New York during last Au- 
gust or September one might see along the roadside, perhaps, a 
hundred or more sugar and Norway maples on which more than 
half of the foliage was brown Many slightly affected trees would 
also be seen. 


7 Pseudomonas campestris (Pammel) Smith. 
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If the injury is severe and occurs before the leaves are fully 
grown, the injured leaves fall and new ones appear, but if the 
injury occurs after the leaves are full grown they remain attached 
to the twigs until late in autumn. In the latter case some of the 
leaves will be found wholly dead, but the majority of them will 
show a dead, brown portion and a living, green portion. As a 
rule, especially on the sugar maple, the dead portion is located 
around the margin of the leaf (see Plate IX, fig. A), but it may 
occur in the form of circular or irregular blotches; or the margin 
of the leaf may be occupied by living, green tissue surrounding a 
dead area at the center (see Plate IX, fig. B). Im all cases the 
living tissue is separated from the dead by a sharply defined line. 
The color of the dead tissue is either light brown or reddish brown. 
The injured leaves for the most part remain expanded. 

As with the beet, cherry and cauliflower, this injury to maple 
foliage occurs in a comparatively short space of time. It happens 
whenever the quantity of water transpired by the leaves is greater 
than that which the roots are able to supply; and this condition of 
things may be brought about in several ways. Some of the 
factors which enter into the problem are: Area of leaf surface 
exposed, quantity of water in the soil, activity of the roots, and 
location of the tree as regards exposure to wind. Having in mind 
these several factors, it is easy to understand how one tree may 
be seriously injured while another tree standing close beside it 
may not be affected at all. This is of common occurrence. 

In nurseries the disease often escapes notice until the dead 
leaves have become overgrown with various saprophytic fungi 
which are likely to be mistaken for the cause of the trouble. 

Trees recently transplanted may die from the effects of leaf 
scorch, but established trees rarely show any permanent injury. 


8 Observations upon the scorching of immature maple foliage have been re- 
ported by Stone, G. E., and Smith, R. E. Wilt of Maple Leaves. Ninth Ann. 
Rept. Hatch Exp. Sta., of Mass. Agr. Coll.: 81-82; also by Stewart, F. C. 
Norway Maples Injured by Dry Winds. Fifteenth Ann. Rept. of this Station: 
453-454. 
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There is a fungous disease of the Norway maple which might 
be mistaken for leaf scorch by one unfamiliar with the latter 
trouble. This is an anthracnose®, Gloeosporium apocryptum EK. & 
E., which attacks the leaves and young shoots. It is most severe 
on small trees, especially nursery trees, occurring but rarely on 
large shade trees. It attacks chiefly the terminal shoots, often 
transforming them into much branched “heads.” The leaves are 
dwarfed and have a yellowish green color, with the margins curled 
downward and blackened as if slightly frosted. ‘This disease is 
prevalent in Long Island nurseries and lias been observed at 
Geneva the present season on nursery trees and small shade trees. 


9See Fourteenth Ann. Rept. N. Y. Exp. Sta., 1895: 531-532. 


NOTES ON VARIOUS PLANT DISEASES.* 
F. C. Stewart. 


SUMMARY. 

I. During the season of 1898 a bacterial rot caused heavy 
losses to the onion growers in Orange Co., N. Y. The onions 
were found to be affected at harvest time. One or more layers 
of the onion would be soft rotten while the adjacent layers were 
sound. Sometimes the rotten layers were on the interior, in which 
case the affected bulbs might be difficult of detection; or the rot 
might be confined to the outermost fleshy layer, producing the 
so-called slippery onions. Although this rot is quite certainly due 
to bacteria, it is not readily produced by inoculation with diseased 
tissue except in the presence of water. This shows that water is 
an important factor in the rot and that the unusually large amount 
of rot in 1898 was due to the excessively. wet weather which oc- 
curred in July and August of that year. Thorough drainage and 
clean cultivation are recommended as preventive measures. 

II. Leaves of field cucumbers affected with a powdery mildew 
have been received from Athens, Pa. This is believed to be the 
first record of the occurrence of powdery mildew on field-grown 
cucumbers in America. In greenhouses it isnot uncommon. The - 
identity of the fungus is uncertain, but it is probably different 
from the powdery mildew occurring on squashes and pumpkins. 

III. A dodder, Cuscuta gronovia Willd., has occurred on green- 
house cucumbers at the Station. Plants affected with this parasite 
should be immediately destroyed to prevent it from spreading. 
It is very aggressive. 


* Reprint of Bulletin No. 164. 
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IV. The disease of Baldwin applies, known in New York as 
the Baldwin fruit-spot, is characterized by small brown sunken 
spots which occur on the fruit about the time it is gathered. Un- | 
derneath the spots the tissue is ight brown and spongy. ‘The 
diseased tissue contains no fungus hyphe. In moist chamber the 
spots do not enlarge and no fungus appears on them. On various 
culture media the affected tissue produces no growth. The con- 
clusion is that the disease is not caused by fungi or bacteria. How- 
ever, the work of other investigators indicates that similar spots 
on the Baldwin and other varieties may be due to parasitic organ- 
isms and hence the desirability of greater care in the writing of 
descriptions. 

V. A species of Fusariwm has been found producing a serious 
leaf spot disease of carnations at Syracuse. It occurred upon 
plants so situated that the direct sunlight could not reach them. 
The fungus gains entrance through breaks in the epidermis made 
by rust sori. It is not improbable that it may be identical with 
the carnation stem-rot Fusarium. 

VI. Chaetomium contortum Pk., a rare fungus hitherto found 
only on lily bulbs on Long Island, has occurred at Geneva under 
circumstances which aroused the suspicion that it is parasitic on 
barley seedlings; but an inoculation experiment showed that it is 
not parastic. 


I. A BACTERIAL ROT OF ONIONS: 


In the autumn of 1898 the report came to the Experiment 
Station that the onions in Orange Oo., N. Y., were rotting badly. 
Upon investigation it was found that in nearly all of the fields in 
this great onion growing district there was a considerable amount 
of rot. In many cases from one-third to one-half of the crop had 
to be rejected on account of it, and the remainder was not readily 
salable because news of the rot had reached New York city pro- 


1 This paper was read at the Columbus meeting of the Society for the Pro- 
motion of Agricultural Science, August 22, 1899, and will subsequently be 
published in the Proceedings of that Society. 
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duce dealers who were accordingly suspicious of all onions coming 
from Orange Co. The same rot was also common in the onion 
fields of Madison Co., but the losses from it there were not nearly 
so great as in Orange Co. 

The rot was of two kinds: (1) One which starts at the bottom 
of the onion, and (2) One which starts at the top or “ neck.” 
The latter kind of rot was much the more common, constituting 
perhaps eighty per ct. of the total amount of rot. Where the rot 
had started at the top the bulbs were frequently sound in ap- 
pearance, but rotten within. Oftentimes it was difficult to deter- 
mine, before cutting, whether or not a bulb was rotten. In sort- 
ing, the customary test for soundness was to press down with the 
thumbs close about the “neck” of the onion. If it was hard the 
bulb was sound, but if soft it was usually rotten inside. Onion 
growers speak of such onions as being “ weak in the neck.” Upon 
cutting open the affected bulbs it was generally found that two or 
three of the outer scales were perfectly sound while the remainder 
of the bulb was a rotten mass. Frequently a single scale would 
be entirely rotten from top to bottom and clear around the bulb, 
while the remaining scales upon both sides of it, were perfectly 
sound. Such specimens cut crosswise showed the rotten part in 
the form of a ring. (See Plate X.) Again, a perfectly sound 
scale would be found between two rotten ones. (See Plate XI.) 
The rot appears never to spread from one scale to another later- 
ally, and this peculiarity furnishes the most reliable means for the 
identification of this rot. The organism causing it is unable to 
pass through the uninjured epidermis of the scale. The passage 
from one fleshy layer to another is effected at the base of the bulb 
where they unite. Upon reaching the base of the scale in which 
it is working the rot commonly stops, and this accounts for the 
large number of cases in which one or two scales are rotten while 
the remainder of the bulb continues sound. Under certain con- 
ditions the rot does not stop at the base, but works its way into the 
bases of other scales which it then follows upward destroying the 
whole bulb. 
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When the rot is confined to the outermost fleshy scale, as is 
frequently the case, the atfected bulbs are called “slippery onions.” 
Some of these are to be found in any season, but they are rarely 
so abundant as to cause material loss. 

Microscopie examination of the rotten tissue shows entire ab- 
sence of fungi, but there are swarms of a medium-sized motile 
bacillus which is without doubt the immediate cause of the rot. 

When the rot commences at the bottom of the bulb the whole 
lower part is soft and eventually the entire onion becomes in- 
volved. The rot spreads upward through all of the scales simul- 
taneously. Bulbs so affected show a profuse growth of Fusarium 
about the base and the rotten tissue is filled with the Fusarium 
hyphe mingled with the previously mentioned bacillus. Although 
the presence of the bacillus is sufficient to account for this base 
rot it seems probable that the Fusariwm aids materially and in 
some cases it may be the primary cause. 

By inquiry among onion growers it was learned that there is in 
nearly every season a small amount of loss from rot which usually 
appears in the form of “ slippery onions,” although both the center 
rot and the base rot have long have been known. The note 
worthy fact in connection with the rot in 1898 is the unusually 
large amount of center rot. | 

The rot was noticed by farmers when the crop was harvested in 
August, but the full extent of the trouble was not realized until a 
month later when the crop was sorted for market. At first it was 
attributed to injury from hail which fell on July 30; but later the 
hail theory was rendered untenable by the discovery that there 
was considerable rot in fields which had not been struck by the 
hail. Probably, the wind accompanying the hailstorm was a much 
more important factor in the rot. In nearly all of the onion fields 
the tops were much broken by the wind. 

Among stored onions kept reasonably dry the rot progresses very 


slowly, but wet onions rot rapidly, especially if the temperature 
is high. 
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All of the evidence obtainable goes to show that this bacterial 
rot is not new, but that it is an old enemy which found unusually 
favorable conditions for its development in some peculiarity of the 
weather during the season of 1898. As yet, no attempt has been 
made to determine the identity of the organism causing it. It 
may be the same as the one causing the rot of onions and other 
plants observed by Halsted? in New Jersey. 

The weather records published by the New York State Weather 
Bureau show that the rainfall in Orange Co. was excessive and the 
temperature high from the middle of July to the close of August, 
1898. At Middletown, which is on the edge of the onion district, 
the dates upon which rain fell* during this period were as follows: 


RAINFALL AT MIDDLETOWN, N. Y., JuLy 18 To AuaustT 26, 1898. 


Date. Inches. Date. Inches. 
UST R pals APE Gan om Ar orbits mir 31, August 11)... 2.435.5pen 80 
EV, Cho Concent shaeiore nis sate ool August: 120.5 vce see -08 
shulhAUe ai eserbegecosaarsc (90 August, 16. 20. ps:j.20- ae .28 
SID git [nese Sv ne Pt oe 1.85 August) 17-2! 2.0 js ere 1.31 
PUL 2G, ets hls’ <ttiers boone! 1.04 vwAugusts19 9. (ned. Ae 41 
SUE BANS wy) paper ens c at ienneteta stabs 09 August 23°. .! 0255-35 eee 3.08 
Stily 30) bs... ciieteyate eer 1.09 August 24.00). 0ere. eee 42 
PADIS 4, ns eer arsFoaiacels  eieterss 1.48 August 26). 3 osc). 52 
PAUIGMISUNA So etsmas ta - Acta er bela ait 1.15 ~ 

ODA Sesiiee So ois neielaiee ds sas Sivee we ©. 4 sites eeu ape 15.42 


In forty days 15.42 inches of rain fell and it was so evenly dis- 
tributed over the period that the ground was almost constantly 
wet. The onion fields, being on a low level, were frequently 
inundated. In some cases whole fields were covered by the water 
for a period of from 12 to 36 hours. It is not strange that the 
onions rotted. 

The important role which water plays in this rot is shown by 
the behavior of laboratory cultures. Sound onions were cut open, 

2Halsted, B. D. The Root Rot of Salsify. Gard. and Forest. 3: 576. N. 


1890: Also, Eleventh Ann. Rept. N. J. State Ag. Exp. Sta., 1890: 352. 
3 Rept. N. Y. State Weather Bureau, vol. X, No. 7, p. 11, and No. 8, p. 11. 
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placed in a moist chamber and inoculated upon the cut surface 
with bits of rotten onion. At the end of a week there was only a 
teace of rot at the points of inoculation. Similar inoculations 
with pure cultures of the /usarvwm likewise gave negative results. 
Sound onions, in moist chamber, were bored to the center with an 
awl and bits of rotten onion introduced into the wounds. At the 
end of a week there were no signs of rot. This experiment was 
repeated several times and always with the same result — the onions 
refused to rot. During these experiments the temperature of the 
room varied from 21° to 26° C. (70° to 79° Fahr.). 

Finally, sound onions inoculated externally with bits of rotten 
tissue were immersed in sterilized water and placed in an incu- 
bator kept at a temperature of 36° C. (97° Fahr.). Other sound 
onions were treated in the same way, except that they were not 
inoculated. Still others were inoculated by boring to the center 
and introducing rotten tissue. These latter were then put into 
the incubator with the others, but not immersed in water. At the 
end of six days all of the onions immersed in water were rotten, 
including checks; while those which had been inoculated, but kept: 
dry, were still perfectly sound. 

These experiments indicate that one important point in the pre- 
vention of this rot is to keep the onions dry. In practice this is 
to be accomplished by protecting stored onions from rain and by 
draining the fields so that water will not stand upon them for any 
length of time.* 


4 Since the above was written, some observations have been made upon the 
crop of 1899. The season of 1899 was unusually dry in Orange county, and 
yet there were a good many “slippery” onions in some fields. In looking 
over the onion fields, it was observed that some were almost entirely free from 
weeds, while others were thickly overgrown with them. It was in the latter 
kind of fields that the “slippery” onions occurred. The explanation of this 
appears to be that the weeds kept the onions wet by retaining the dew and 
some light showers which fell just before harvest time, thereby furnishing 
favorable conditions for the rot. Clean cultivation will have a tendency to 
reduce the amount of rot. 
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II. POWDERY MILDEW ON FIELD-GROWN 
CUCUMBERS. 

In July, 1891, Humphrey’ announced the occurrence of a pow- 
dery mildew on cucumbers in America. In his annual report® for 
that year he gave an extended account of the disease and stated 
that it had been found on hot house cucumbers at Fitchburg, 
Mass., and Ithaca, N. Y. His next annual report’ contained 
drawings of the fungus and a brief recapitulation of the matter 
contained in the previous report. In Cornell Experiment Station 
Bulletin 31, page 31, Bailey has given a brief account of some 
experiments on the treatment of cucumber powdery mildew in the 
greenhouse. 

So far as known to the writer, the above mentioned articles 
constitute the whole of the literature of powdery mildew on 
cucumbers in America. In the Ninth Massachusetts Report® 
Humphrey states that in America it is not known to him to 
attack cucumbers grown in the open air. It is therefore worthy 
of mention that in September, 1899, we received from F. L. Esta- 
~ brook, of Athens, Pa., several leaves of field grown cucumbers 
which were thickly covered with a powdery mildew. Mr. Esta- 
brook states that the mildew made its appearance some time in 
August and by September 22 was to be found upon every vine in 
the field and upon all parts of each vine excepting the younger 
leaves. In almost every case the older leaves near the root were 
the most severely attacked while the newer leaves toward the tip 
of the vine were generally free from it. The fungus was con- 
spicuous and occurred chiefly upon the upper surface of the leaves 
but occasional spots of it were to be found upon the under surface. 


The fruits were exceedingly bitter and many were misshapen, but 


5 Humphrey, J. E. The Powdery Mildew of the Cucumber. Mass. State 
Agr. Exp. Sta. Bul. 40: 3. 

6 Ninth Ann. Rept. Mass. State Agr. Exp. Sta., 1891: 222-226. 

7 Tenth Ann. Rept. Mass. Agr. Exp. Sta., 1892: 225-226. 

8]. ¢., p. 222. 


PLATE XII.—DODDER ON CUCUMBERS. 
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this may not have been wholly due to the powdery mildew. The 
plans were affected to a considerable extent also by downy mildew, 
Plasmopara cubensis (B. & C.) Humph. 

Since no perithecia were found the identity of the fungus is a 
matter of conjecture. On his mildewed greenhouse cucumbers 
Humphrey found the perithecia of Hrysiphe cichoracearum D. C. 
According to Frank’ Sphaerotheca castagnei Lev. occurs on 
cucumbers in Europe, but the most common powdery mildew of 
cucumbers and other cucurbits in Europe is known only in the 
conidial form which passes under the name of Ozdiwm erysiphoides 
Fr. Sturgis’? assumes that the powdery mildew of the cucumber 
is identical with the one occurring on squash, but to us this appears 
extremely doubtful for the following reasons: The powdery mil- 
dew is common in this country on squash but on cucumber it is 
rare. During the past two seasons it has been abundant on both 
squashes and pumpkins in the vicinity of Geneva, but in no case 
have we observed it upon cucumbers, although cucumber vines 
have frequently been seen growing among mildewed squashes and 
pumpkins. Vuce versa, on Mr. Estabrook’s farm at Athens, Pa., 
a squash vine running among the mildewed cucumbers was entirely 
free from mildew. 

Cucumber growers need not be alarmed at the appearance of 
this new parasite. It is not likely to become epidemic and in case 
it should do so it will probably not be found difficult to control. 


III. DODDER ON CUCUMBERS UNDER GLASS. 


The numerous species of dodder, Cuscuta, may be expected to 
occur on a great variety of plants in the open air, but it is unusual 
for them to attack greenhouse plants. An interesting case of dod- 
der occurred in the Station cucumber-house last spring. In May, 
the writer observed a slender, yellow dodder thread twining about 


9Frank, A. B. Die Krankheiten der Pflanzen. 2: 260. Eduard Trewendt, 
Breslau, 1896. 


10 Sturgis, W. C. Twenty-First Ann. Rept. Conn. Agr. Exp. Sta., 1897: 214. 
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a cucumber plant. For a time it was permitted to grow unmolested 
in order to see what it would do; but it thrived so well and be- 
came so aggressive that the man in charge of the greenhouse 
found it necessary to take precautions to prevent it from spread- 
ing to the other plants. Four times during the spring the yellow 
threads were carefully removed. In spite of this rough treatment 
it flourished and fruited profusely and succeeded in thoroughly 
establishing itself upon four of the neighboring plants. The 
original host plant was greatly enfeebled by it, but not killed. 
This dodder, which we have determined as Cuscuta gronovw 
Willd., may become troublesome unless dealt with vigorously. 


We advise the immediate destruction of affected plants. 


IV. IS THE BALDWIN FRUIT SPOT CAUSED BY FUNGI 
OR BACTERIA? 


There is a widely distributed and well known disease of the 
apple in which spots of brown, spongy tissue appear underneath 
the skin of the ripe fruit. On the surface of the fruit these spots 
are generally indicated by brown, more or less circular depressions 
having a diameter of from one-sixteenth to one-fourth of an inch. 
By different authors it has been given.different names; e. g., spot, 
brown spot,” dry rot,’ bitter pit,!* stippen,” ete. 

This disease is of uncertain origin. Wortmann”™ thinks it due 
primarily to insufficient water in the affected parts. Most investi- 
gators have failed to find fungus hyphe in the diseased tissue, 
but Jones’® has attributed it to a fungus which Ellis determined 
as Dothidea pomigena Schw. Lamson™ reports experiments in 


11 Lamson, H. H. N.H. Agr. Exp. Sta. Bul. 65: 106. Illus. 

12 Craig, John. Canada Exp. Farms Rept. for 1896: 171-172. Illus. 

13 Cobb, N. A. Agr. Gaz. N. S. Wales, 9 (1898): 683. Illus. 

14 Wortman, Jul. Ueber die sogenannten “Stippen” der Aepfel. Landw. 
Jahrb., 21 (1892): 663-675. 

15 Loe. cit. 

16 Jones, L. R. A Spot Disease of the Baldwin Apple. Fifth Ann. Rept. 
Vt. Agr. Exp. Sta., 1891: 133-134. 

17N. H. Agr. Exp. Sta. Bul., 45: 46-47: Bul. 65: 106. 
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which the amount of the disease was considerably reduced by 
spraying with Bordeaux mixture. This, also, indicates a parasitic 
origin. On the other hand Craig’* says that spraying does not 
seem to prevent it, and this coincides with our own limited obser- 
vations. 

The descriptions given by the several authors whose work is 
mentioned above agree quite closely, and yet it is highly probable 
that they have been dealing with two or more distinct diseases. 
We have here an illustration of the desirability of more complete 
descriptions of the gross characters of plant diseases. 

During the past season the writer has made an investigation 
into the cause of one of these fruit-spot diseases of the apple. It 
is a disease of the Baldwin and is generally known throughout 
New York State as the “ Baldwin spot” or “ Baldwin fruit spot.” 
Although it undoubtedly originated somewhat earlier, it was not 
observed until the fruit was gathered, about October 7. The 
owner of the orchard estimated that a trifle less than two per ct. 
of the fruits were affected; however, on individual trees the per- 
centage was much higher than this. The orchard had been 
thoroughly sprayed four times — twice before and twice after blos- 
soming. It was well cultivated and is in all respects one of the 
best managed orchards in the vicinity of Geneva. , 

On the surface of the fruit the spots were very conspicuous. 
They varied in color from light brown to dark brown. Their 
general shape was circular, but very few were perfect circles. 
Sometimes they were quite irregular, but always with the corners 
well rounded and sharply delimited from the healthy tissue. The 
spots were slightly sunken, with the epidermis smooth, shiny and 
unbroken. In size they varied from a mere speck to one-fourth 
inch in diameter, the majority having a diameter of about one- 
eighth of an inch. The smallest spots might show no brown 
color at all, but be indicated merely by a deeper red color of the 
skin if situated upon the colored part of the fruit, or by a green 


18 Loe. cit. 
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color if situated upon the lighter portion. The number of spots 
on individual fruits varied from two or three up to as many 
as seventy-five, distributed irregularly over the calyx half 
of the fruit. It is an interesting fact, and one which may throw 
‘ some light on the cause of the trouble, that the stem half of the 
fruit is almost invariably free from spots even when they are 
numerous on the calyx half. 

Underneath the surface spots the tissue is light brown, dry and 
spongy for a distance of one-eighth to three-sixteenths of an inch. 
This spongy tissue is not bitter to the taste” or at least but slightly 
so. At the time the fruits were gathered the spongy tissue was 
found only underneath the surface spots, but after they had lain 
some three weeks in the laboratory many brown spots were found 
distributed irregularly through the flesh of the calyx half of the 
fruit, but not in the stem half. These spots were irregular in 
shape, indefinite in outline and in many cases entirely surrounded 
by healthy tissue. 

Several other varieties of apples of this State are affected with 
spots similar to those on the Baldwin, but the following study was 
confined to the Baldwin spot here described, and the conclusions 
apply to this one form only. 

Microscopic examination of the affected tissue revealed no 
fungus hyphz and no bacteria which could be definitely demon- 
strated as such. Commencing October 7, two of the affected 
Baldwins were kept for 21 days in a moist chamber at a temper- 
ature of 65° to 74° Fahr. During this time the spots did not 
enlarge (externally, at least), no fungus appeared upon them and 
they did not increase in number upon the surface although they 
did increase in number within the fruit.2? When these apples 


19 This is a point on which the spot disease under consideration differs from 
the descriptions of Jones and Cobb. 

20 The reason for believing that the spots increased in number within the 
fruit, is as follows: When the apples were taken from the trees, many of 
them were cut open, and in no case were the spots found, except immediately 
under the epidermis; but after affected apples from the same lot had been off 
the trees for about three weeks, they universally showed brown spots scat- 
tered through the flesh quite to the core. 
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finally rotted the rot started on the stem half instead of the spot- 
affected calyx half. At another time, two affected apples were 
kept in a moist chamber for 18 days with the same results. 

Next, an experiment was made to determine if the diseased 
tissue would produce any growth when placed in culture media. 
Four Petri dishes” containing potato agar slightly acidified with 
lactic acid were each inoculated at three different points with 
small pieces of the brown spongy tissue. This gave twelve points 
of inoculation with material from twelve different spots. The 
cultures were kept at the room temperature, about 70° Fahr. 
At the end of eight days one point of inoculation was overrun by 
a fungus which had gained admission to the culture by accident. 
The other eleven points of inoculation were entirely free from 
growth of any kind. 

On November 1 six tubes of neutral beef-peptone agar were 
inoculated with small pieces of the brown, spongy tissue taken 
from six different spots, and then poured into Petri dishes. At 
the end of eight days the only growth in the six dishes consisted 
of one fungus and two yeast colonies which were evidently 
intruders. We now tried cultures in an atmosphere devoid of 
oxygen. Six tubes were used — two of potato agar, two of beef- 
peptone agar and two of beef-peptone agar containing two per ct. 
of lactose. One tube of each kind was slightly acidified with malic 
acid and the other left neutral. The six tubes were inoculated 
with bits of spongy tissue from six different spots, thoroughly 
shaken and placed in a large bottle from which the oxygen was 
then removed by means of pyrogallic acid and potassium hydrox- 
ide solution. These cultures were kept at a temperature of about 
80° Fahr. for one week but they produced no growth whatever. 

Finally, at the suggestion of Mr. H. A. Harding, Station 


Bacteriologist, we tried apple peptone agar™ as a culture medium. 


21 Two dishes acidified at the rate of one drop of 50 per cent. lactic acid ta 
10 ¢. ec. agar, and the other two dishes at double this rate. 

22 Baldwin apple, 400 germs. Witte’s peptonum siccum, 10 germs. Agar, 
15 germs. Water, 1 liter. 
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Three tubes of this medium carefully neutralized with sodium 
hydroxide, and three tubes unneutralized were inoculated with the 
spongy tissue and kept 24 days in air at a temperature of about 
80° Fahr. Six other tubes of the same medium, three neutralized 
and three unneutralized, were inoculated and kept for the same 
length of time at a temperature of about 80° Fahr. in an atmos- 
phere devoid of oxygen. No growth appeared in any of the 
twelve tubes. 

From the result of this study we conclude that the form of 
apple fruit-spot described above is not caused by fungi or bacteria, 
but what the real cause may be we are not prepared to state. 

Wortmann™ observed that starch is present, often in considera- 
ble quantity, in the brown, spongy tissue, while the surrounding 
healthy tissue is almost, if not wholly, destitute of starch. We 
find that the spongy spots lying just beneath the epidermis gen- 
erally contain considerable starch, but the deeper-lying spots 
(which, as has been stated, are formed after the fruit is gathered) 
rarely contain more than traces. This difference in starch con- 
tent is brought out very strikingly when a section of apple show- 
ing both kinds of spots is smeared with a solution of iodine and 
potassium iodide. The sub-epidermal spots become black, showing 
the presence of starch, while the interior spots are not altered in 
color. 

When an apple is bruised without breaking the epidermis the 
tissue becomes brown and spongy and resembles somewhat the 
brown, spongy, spots under discussion. We have found this 
bruised tissue loaded with starch, while the surrounding unin- 
jured tissue contained no starch. Green apples contain starch 
which is changed into sugar as the fruit ripens. It, therefore, 
seems probable that the bruises which responded to the test for 
starch were made before the fruit was ripe. Upon the death of 
the cells their activities ceased and the transformation of starch 
into sugar was arrested. This theory accounts for the absence of 
starch from late formed spots. 


23 Loc. cit., p. 663. 


Fic, 2.—CARNATION LEAVES AFFECTED WITH Fusarium LEAF-SPOT. 


PLATE XIII. 
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An experiment was made to determine if bruises made after 
the fruit was ripe would cause the appearance of starch in the 
bruised tissue. On December 6, apples of the variety Pride of 
Texas were bruised without breaking the epidermis, and then 
kept at a temperature of 60°F. At the end of three weeks the 
bruised tissue contained a little starch, but the quantity was very 
small as compared with that found in old bruises on the same 
variety. 


V. A FUSARIUM LEAF-SPOT OF CARNATIONS. 


A very unusual case of Fusariwm attacking carnation foliage 
was observed in a greenhouse at Syracuse last November. A 
bench of carnations of the variety Emily Pierson was quite 
seriously affected with a peculiar leaf-spot. The spots varied in 
length from one-eighth of an inch to one inch. The smaller ones, 
were elliptical, but the larger ones occupied the entire width of 
the leaf and were irregular at the ends. They were covered with 
a pinkish gray mold and irregularly dotted at the center with the 
light yellow spore masses of a species of Fusarium. Many of the 
worst affected leaves were dying. The Fusarium was evidently 
parasitic on the leaves, but a careful examination revealed the 
fact that in every case the spots originated in a rust™ sorus. It 
appeared that the Fusarvwm was unable to attack the uninjured 
leaf, but when the epidermis was broken by rust it was able to 
enter and bring about decay of the leaf tissue. It is improbable 
that the Fusarium is parasitic upon the rust.” 

The writer has occasionally observed Fusarium attacking 
injured leaves and stems of carnations and the spore masses of a 
similar /usarvwm are common on the stems of carnations affected 


24 Uromyces caryophyllinus (Schrank) Schroet. 

25 In this connection it may be mentioned that Mr. F. H. Blodgett, Assistant 
Botanist and Entomologist, observed at Mattituck, N. Y., last August, a 
Fusarium growing abundantly on the uredo sori of Puccinia asparagi, D. C. 
However, in this case, the Fusarium was not confined so strictly to the rust 
sori, but occurred also upon the so-called leopard spots and sometimes even 
upon the uninjured asparagus stems. 
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with that form of stem-rot commonly known as dry rot or die 
back ;*° but we have never before known Fusarium to produce a 
genuine leaf-spot of carnations. Inoculation experiments may 
show that this Pusariwm is identical with the one causing earna- 
tion stem-rot. 

The plants were grown under conditions exceptionally favorable 
to the attack of fungi. They were so situated that direct sunlight 
never reached them. However, they were doing fairly well and 
were free from disease with the exception of the Fusarium leaf- 
spot and a moderate attack of rust. 


VI. CHAHTOMIUM CONTORTUM ON BARLEY SEED 
LINGS. 


In March, 1895, the writer found a new species of Chaetomium 
on some lily bulbs in a greenhouse on Long Island. The fungus 
was sent to Dr. C. H. Peck, State Botanist, who named it Chae- 
tomium contortum.*" For nearly four years after this nothing was 
heard of it; then it was again found in one of the Station green- 
houses. In December, 1898, some barley seedlings used in an 
experiment on plant nutrition began to languish without appar- 
ent cause. Upon making an examination of the diseased plants 
it was found that several perithecia of Chaetomium contortum were 
seated on the seed pericarps which still remained attached to the 
young plants. So far as known none of the species of Chaelomium 
are parasitic, but this case was so suspicious that it was decided 
to test the matter by experiment. Fifty seeds of barley were 
planted in each of two boxes in sterilized soil. One of the boxes 


wasinoculatedatthree points with pure cultures of the Chaetomiwm 


26 For an account of the Fusarium stem-rot of carnations, see: Sturgis, 
Wm. ©. Preliminary Investigations on a Disease of Carnations. Twenty- 
First Ann. Rept. Conn. Agr. Exp. Sta., 1897: 175-181. Also, Stewart, F. C. 
The Stem-Rot Diseases of the Carnation. Bot. Gaz., 27: 129-130. 

27 Forty-Ninth Ann. Rept. N. Y. State Museum. Report of State Botanist, 
p. 24. 


New Yorx AGRICULTURAL EXPERIMENT STATION. 183 


and the other used as a check. When they had reached a height 
of six to eight inches the plants were all in perfect health. Never- 
theless, upon pulling them up it was found that a majority in both 
boxes had perithecia of Chaetomium contortum on their pericarps. 
This proved that the Chaetomiuwm was not parastic. The spores 
must have become attached to the barley seeds before they were 
planted. 


A FRUIT-DISEASE SURVEY OF THE HUD- 
SON VALLEY LN 1899,* 


F. C. Srewart anp F. H. Buopeert. 


SUMMARY. 


This bulletin contains an account of the fruit diseases occurring 
in the Hudson Valley in 1899. The various diseases are con- 
sidered individually with reference chiefly to their distribution 
and the amount of damage done; but descriptions and additional 
notes have been given wherever it has been thought that they 
would be of interest either to the fruit-grower or the vegetable 
pathologist. 

The data have been obtained by two methods: (1) From replies 
to letters of inquiry sent to fruit-growers, and (2) From personal 
observations made by the authors. 

The season has been an unusually dry one and as a consequence 
fruit of all kinds has been remarkably free from disease. Some 
of the diseases usually very common and destructive have, this 
season, done little or no damage. 

Apples have suffered from no disease —not even from scab. 
Rust has been the worst disease of blackberries. It has a tendency 
to reduce the number of prickles. Cherries have suffered most 
from fruit-rot which has been severe in a few localities. In the 
Hudson Valley black knot is common on the cultivated cherries but 
does not occur on the wild black cherry. Cane blight has been 
the worst disease of currants. In the Hudson Valley it is not 


* Reprint of Bulletin No. 167. 
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caused by Nectria but by a sterile fungus. It is wide spread and 
destructive. The four-lined leaf-bug causes a currant leaf-spot 
which is confused with that due to fungi. An obscure dewberry 
disease was observed. Gooseberry powdery mildew has been 
troublesome in Ulster and Columbia counties. A gooseberry root 
rot has been found at Marlboro. Grape black rot has done serious 
damage in a few instances. Grape root rot due to Dematophora 
and grape black knot occurred in Orange Co. Winter injury to 
fruit-buds caused heavy losses to peach growers. Peach leaf curl 
has been conspicuous by its absence, but the yellows is common. 
Pears have suffered from no disease. In former years black knot 
ruined the plum orchards, but it has probably not spread much in 
1899. Plum fruit-rot has been destructive. Quinces have been 
affected considerably with fruit-spot and leaf-bight. The worst 
disease affecting the raspberry this season is an obscure one which 
may be caused by Phoma. Raspberry anthracnose was rare on 
new canes, but abundant on fruiting canes. Strawberry leaf- 
blight has been severe on some varieties. None of the above dis- 
eases were so destructive as in 1898. 


INTRODUCTION. 


Since its organization, in 1897, the Eastern New York Horti- 
cultural Society has had a standing committee on plant diseases. 
The membership of this committee is a follows: F. C. Stewart, 
Geneva; F. A. Taber, Poughkeepsie; E. W. Barns, Middle 
Hope; P. W. King, Athens; and L. E. Covert, Clintondale. 

The two published reports’ of the Committee are brief for two 
reasons; namely, lack of data and lack of space for publication. 
During the past season the committee has endeavored to do more 
thorough work. A considerable amount of data has been gath- 
ered, and to present it in as much detail as seems desirable would 


1 Fifty-Seventh Ann. Rept. of the N. Y. Agr. Soc., 1897: 735-738. 
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make a longer paper than the Society would be willing to publish 
in its Proceedings. Moreover, much of the matter is of more 
than local interest, making it desirable to publish it where it will 
have a wider circulation than has the Proceedings of the Society. 
Hence the publication of this bulletin. 


THE SURVEY: METHODS AND GENERAL RESULTS. 
TERRITORY COVERED BY THE SURVEY. 


The territory covered by the survey includes only the counties 
bordering upon the Hudson River between Albany and New 
York City; namely, Albany, Rensselaer, Greene, Columbia, Ulster, 
Dutchess, Putnam, Orange, Rockland, and Westchester counties. 
In order that the region investigated might be as nearly as possible 
a natural plant region, and yet cover the greater part of the terri- 
tory included in the membership of the Society, Long Island and 
Staten Island were excluded. ‘The usual climatic conditions pre- 
vailing there are markedly different from those which obtain in 
the Hudson Valley. The district under consideration is about 160 
miles in length and 45 to 50 miles in width with the Hudson River 
running through the middle. (See Plate XIV.) 


WEATHER CONDITIONS. 


It is well known that weather conditions, especially rainfall 
and temperature, exert a powerful influence upon the growth of 
fungi. Fungous diseases of plants are much more destructive 
in wet seasons than in dry ones. In the Hudson Valley, the 
spring and summer of 1899 were unusually dry and the tempera- 
ture somewhat higher than normal, offering a marked contrast to 
the season of 1898, which was very wet. The monthly precipita- 
tion for the season of 1899 is shown in the accompanying table: 
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PRECIPITATION IN THE Hupson VALLEY.— APRIL TO SEPTEMBER, 1899.2 


Total for 
Station. Ap*il. May. June July. Aug. Sept six mos. 
In. In. In. In. In. In. In. 

JUSS 7S ae 1.03 Vr nad LAC 2.69 Wee 6.23 15.56 
Garalcl ee Os ee 2.26 220, V4 3209 2°21 6.49 Prego 
oaphecepsie... .... 0.20 1,27 1.74. 5.56 (10683 4.99. Th.44 
Wrest Poimty 2225.0. 1.70 2.31 4.85 5.78 1.90 6.39 22.93 
adler Ree aa ae ee Presta | Zisa0. 1) 4 he 6.65 0.89 5.03 PAV AED T/ 


METHODS OF OBTAINING DATA. 

It is a favorite method with plant disease committees to send 
out circulars of inquiry to fruit growers asking for information 
concerning fruit diseases which have appeared during the season. 
We have done this and gotten considerable valuable information; 
but this method is applicable only to a few of the most common 
and best known diseases. In the first place the majority of fruit 
growers will pay no attention to such a cireular. Out of a total 
of 250 circular letters enclosing self addressed envelopes for the 
reply we have jhad returned to us only 59. Secondly, the replies 
are often misleading. They are usually based not upon care- 
ful observations properly recorded, but upon loose general impres- 
sions. Furthermore, the laity are able to identify accurately only 
a very few diseases. Frequently, two or more distinct diseases 
pass under one common name. Blight, leaf-spot, rust, fruit-rot and 
root-rot are examples of this. What is commonly called pear leaf- 
spot is caused by two quite different fungi, but there are very few 
persons not experts who know the difference between them. We 
have in New York, three fungous diseases and an insect trouble 
which are covered by the one common name, currant leaf-spot. 
Even so well known a disease as peach leaf curl is sometimes con- 
fused with the distortions caused by plant lice. 


2The records for April, May, and June, are taken from the U. S. Monthly 
Weather Review; those for July, August, and September, from the N. Y. Cli- 
mate and Crop Service monthly reports. 

8 The August record for Poughkeepsie is lacking; the figures here given are 
for Wappinger’s Falls, the nearest record station. 
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Appreciating the limitations and inaccuracies of the circular- 
letter method, the committee planned to supplement the data ob- 
tained in that way with data obtained from observations made by 
experts. or this purpose the Chairman associated with himself 
Mr. F. H. Blodgett, Assistant Botanist and Entomologist, who 
made three two-day and three three-day trips to different localities 
in the southern half of the district for the purpose of inspecting 
fruit plantations, taking notes on fruit diseases and collecting speci- 
mens. The Chairman made six similar trips of inspection to locali- 
ties in the northern half of the district. 

This combination of circular-letter method and expert inspection 
is a good one. The two methods supplement each other admirably. 

The following is a copy of the circular letter sent to fruit 
growers, the spaces for answers being omitted: 


CrrcuLar LETTER oF INQUIRY SENT TO FRUIT GROWERS. 
GENEVA, N. Y., Nov. 15, 1899. 


Dear Str.— The undersigned, a Committee on Plant Diseases, appointed by 
the Eastern New York Horticultural Society, wish to get together information 
in regard to the most troublesome diseases prevalent the pa&t season among 
orchards, vineyards and nurseries in the Hudson River Valley. They issue 
the following circular in the hope that prompt replies may enable them to 
prepare a valuable report for the next meeting of the Society. Will you kindly 
fill out the blanks below and return at once? Please answer only those ques- 
tions concerning which you can give positive information. Address your reply 
to the chairman, F. C. Stewart, Geneva, N. Y. 

1. Which of the following plant diseases have caused serious injury in your 
locality during the past season— 


ORCHARD DISEASES. 


Apple. Plum. 
Pear blight (Fire blight). Black knot. 
Scab. Fruit rot. 
Leaf spot. Leaf blight. 
Pear. Peach. 
Leaf blight. Fruit rot. 
Pear blight (Fire blight). Leaf curl. 
Scab. Yellows. 
Little peach. 
Quince. an Cherry. 
Fruit spot and leaf blight. Fruit rot. 


Pear blight (Fire blight). at Leaf blight. 
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NURSERY DISEASES. 


Apple. 
Powdery mildew. 


Pear. 
Leaf blight. 


Pear blight (Fire blight). 


Cherry. 
Leaf blight. 
Powdery mildew. 


VINEYARD DISEASES. 


Black rot. 
Downy mildew (brown rot or 
gray rot). 
SMALL FRUITS. 
Raspberry. 
Anthracnose. 


Strawberry. 
Leaf blight. 


Plum. 
Leaf blight. 


Quince. 
Leaf blight. 


Peach. 
Root knot. 
Powdery mildew. 


Powdery mildew. 
Anthracnose. 
Rattling or shelling. 


Currant. 
Leaf blight. 
Cane blight. 
Gooseberry. 
Mildew. 


2. Of the diseases mentioned, please name the worst three. 

3. In each of the above cases, give, if possible, the percentage of the crop 
injured, stating the basis upon which you make your estimate. 

4. What remedies, if any, have been used for plant diseases in your locality? 


5. With what success have these been used? 


6. Have any new or unusual diseases appeared; if so, give description, 
amount of damage done, and any other items concerning them. 


F, C. STEWART, 

F. A. TABER, 

E. W. BARNES, 

P. W. KING, 

L. E. COVERT, 
Committee. 


MAGNITUDE OF THE FRUIT INDUSTRY. 


Fruit growing is one of the leading industries throughout the 
whole district. In several localities it is practiced to the exclusion 
of all other branches of agriculture. The most prominent of these 
special fruit growing localities is in the southeastern part of Ulster 
County around Marlboro, Milton and Highland. 

The fruits grown extensively are apples, cherries, currants, 
grapes, peaches, pears, raspberries and strawberries. There are 
several commercial plantations of gooseberries, blackberries and 
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quinces. Plums are grown to a considerable extent, but not so 
much as formerly. Apricots and dewberries are rare. 


There are but few nurseries in the district. 


GENERAL STATEMENT OF RESULTS. 

Fruits generally have been remarkably free from diseases of 
all sorts. Nearly all fruit growers with whom we have talked 
upon the subject say that all fruits have been freer from disease the 
past season than for many years. There has not been an epidemic 
of any disease and some of the common destructive diseases have 
been almost entirely absent. Fruit diseases have been conspic- 
uous by their scarcity. Consequently, quite as much is said in 
this bulletin about what has not been found as what has been 
found. 

It is to be regretted that a thorough survey of fruit diseases in 
the Hudson Valley was not made in 1898. The season of 1898 was 
very wet and fruit diseases generally were unusually destructive. 
A comparison of the two seasons would be instructive. 

The replies to questions two and six of the circular letter were 
so few and so unsatisfactory that they have not been considered. 
The replies to questions four and five indicate that Bordeaux mix- 
ture, although used to a considerable extent, is not in as general 
use as it should be. 

APPLE DISEASES. 

In quantity, the apple crop of 1899 was, perhaps, no more than 
an average one; but the fruit was remarkably fair, being un- 
usually free from blemishes of all sorts. Nevertheless, apples 
have not kept well. This is due partly to the warm autumn? and 
partly to the fact that the fruit ripened prematurely. Certain 
winter varieties, for example Baldwins and Greenings, have in 
some cases behaved more like late fall varieties. 


4 This statement does not apply to insect injuries. 

5 It is believed by some that the very heavy frost on October 3 (25° at Honey- 
mead Brook, 27° at Wappinger’s Falls), seriously injured the keeping qual- 
ities of apples. 
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SCAB. 


(Venturia maequalis (Cke.) Adeh. Syn. Fusicladium dendriticum 
(Wallr.) Fcekl.) 


This arch enemy of the apple has done very little damage. It 
has been reported as occurring to a slight extent in all the counties 
in the district except Albany, Ulster and Putuam, but only one 
correspondent (Old Chatham, Columbia Co.) reports it trouble- 
some. On June 20 we sought in vain for a single specimen of 
scab in an 80-acre apple orchard at Poughkeepsie. In 1898 this 
orchard suffered severely from scab. At Washingtonville scab 
spots were common on the twigs of the Lady apple, which is 
a variety very susceptible to this form of attack. 


LEAF SPOT. 
(Phyllosticta spp.) 


What a correspondent thought to be leaf spot occurred injuri- 
ously at Schodack Landing, Rensselaer Co. In some orchards 
25 per ct. of the foliage was affected. Upon investigation it was 
found that the so called leaf spot was the work of an insect,® the 
resplendent shield-bearer (Aspidisca splendoriferella). 

The true fungus leaf spot has been much less common than 
scab, but traces of it have occurred at various points in the district. 
No attempt was made to distinguish between the two species. 


TWIG BLIGHT. 
(Bacillus amylovorus (Burr.) DeToni.) 


Rare. A few affected twigs were observed in Albany Co.; and 
three correspondents, one each in Orange, Ulster and Rensselaer 


counties, report its occurrence in small quantity. 


6 On the authority of Mr. F. A. Sirrine, who examined some of the affected 
leaves. 
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CANKER." 
(Sphaeropsis malorum Pk.) 


This disease has killed a good many Spitzenberg trees in the 
vicinity of Voorheesville and New Scotland in Albany Co. It 
occurs destructively at Pomona and Blauvelt in Rockland Co. 
At Blauvelt it is especially troublesome on the variety Sour Bough. 
It has also been observed at Yorktown and Poughkeepsie. 


SOOTY BLOTCH. 
(Phyllachora pomigena (Schw.) Sace.) 


Rare. A little found on apples received from Newburgh and 
Yorktown. 


RUSSETING OF FRUIT. 


Russeted apples are reported to have been common in the 
vicinity of Hudson. We have seen the disease on Baldwins and 
Ben Davis at Poughkeepsie. The affected fruits were frequently 
misshapen and showed irregular areas on which the skin was rough 
and light brown in color. This appearance is sometimes due to 
spraying and sometimes to weather conditions alone.® It is often 


incorrectly called rust. 
RUST. 
(Gymnosporangium spp. Syn. Roestelia spp.) 


This is a fungous disease in which circular yellow spots appear 
on the leaves in June. It may attack the fruit also. The red 
cedar, the host of the teleuto stage of the fungus, grows spontane- 
ously throughout the entire district and “cedar apples” were 
found quite commonly upon it during early May in Ulster and 
Rockland counties; but the ecidial stage upon the apple has been 
entirely absent. 


7 For an account of Apple Canker, see Bulletin 163 of this station. 
8 See Bulletin 84 of this station, pp. 29-33. 
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SUN-CRACK. 


On June 2 some apple-tree trunks were observed at Ghent on 
which the bark was loose and dead over areas from two to four 
inches in width and from one to four feet in length. These in- 
juries were on the southwest side of the trunks and usually, but 
not always, extended quite to the ground. It first appeared in the 
spring of the present year. ‘The trees were unusually thrifty, 
about seven years old and of the variety Willow Twig. They 
‘stood in well drained soil. We are of the opinion that it was caused 
by the sun’s rays heating the bark intensely in early spring while 
the soil about the roots was still deeply frozen. That is to say, 
this is a case of what Hartig® calls sun-crack (Sonnenriss). 

A sun-erack or perhaps sun-scald of apple tree trunks locally 
known as “southwest blight” is of common occurrence in the 
vicinity of Washingtonville. 


BROWN, SUNKEN SPOTS ON THE FRUIT.” 


A disease of this description has been reported as occurring on 
Greenings and Baldwins at Clintondale. 


APRICOT DISEASES. 


Apricots are not cultivated to any extent within the district. 
The only disease with which we met was one occurring at Ghent. 
Some trees which have been planted for several years have been 
dying off mysteriously one at a time for a few years past. A tree 
may die either in part or wholly at any time during the growing 
season. Some died in the spring of 1899. Just above the surface 
of the ground the bark is dead, often for considerable distance up 
the trunk; but the wood is not laid bare. Sometimes the bark shrinks 


9 Hartig, R. Text-Book of the Diseases of Trees (p. 296). Translated and 
revised by Somerville and Ward. The Macmillan Co.: New York, 1894. Dr. 
Hartig informs us that Fig. 159, which purports to illustrate sun-crack, is 
misnamed. The injury was caused by lightning. 

10 A description of this disease and an account of an investigation into its 
causes are given in Bulletin 164 of this station. 
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tightly to the wood. Between the bark and the wood there may 
be much fungus mycelium, probably the mycelium of Irpea lacteus 
Fr. since pilei of that fungus were found on one of the dying 
trunks. One of the diseased trees was dug up for the purpose of 
examining the roots, which were seemingly healthy and free from 
fungus. ‘There was no sharp line of demarcaticn between the dis- 
eased and healthy wood at the point where the scion joined the 
stock. The trees were thrifty, having been well cultivated and 
eared for. The cause of this disease is unknown to us. It occurs 
in other parts of the state, sometimes causing heavy losses. 


BLACKBERRY DISEASES. 
ORANGE RUST. 
(Puccinia peckiana Howe. Syn. Caeoma nitens Schw.) 


Orange rust, although less distructive than usual, was abundant 
and undoubtedly the worst blackberry disease. For several years 
W. D. Barns & Son of Middle Hope have persistently fought the 
disease by digging out and burning the affected plants. It is 
probable that this treatment has materially lessened the ravages of 
the disease, but in spite of their efforts it continues to cause con- 
siderable damage every season. To get the best results from such 
treatment the diseased plants should be removed promptly upon 
the first appearance of the disease to prevent the spores from 
ripening. 

At Mr. Barns’ place our attention was called to an interesting 
effect which rust has upon the canes of raspberries and blackberries, 
Canes affected with rust were much freer from prickles” than were 
healthy canes. 

These observations were made on May 8, at which time the 
rusty canes of the preceding season’s growth were easily recognized 
although the ecidiospores were not yet mature. Among’ black- 


11 The stock was peach. 
12No reference to this phenomenon has been found in the literature at 


hand. Mr. W. Paddock informs us that he has observed it at Oaks Corners, 


Ontario county. 


HEALTHY. RUSTED. 


PLATE XV.—A HEALTHY AND A RUSTED BLACKBERRY CANE FROM THE SAMB HI. 


4 
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berries of the variety Wilson Jr., the rust-affected canes were 
almost or even wholly destitute of prickles. It is not an uncom- 
mon thing to find healthy canes and rusted canes of blackberry in 


1.48 Such cases offered an opportunity for close com- 


the same hil 
parison and it was found that the difference in the number of 
prickles on the two sorts of canes in the same hill was very marked. 
(See Plate XV.) The difference is so great that Mr. E. W. Barns 
says he can pick out the diseased canes in winter by their freedom 
from prickles. On affected raspberry canes the reduction of 
prickles was very evident but not so marked as with the black- 
berry. 

After these observations at Middle Hope, we examined, during 
the season, many rusty blackberries, raspberries and wild dew- 
berries (Rubus canadensis L.) in various localities. With all of 
these plants we found that rust in some cases caused a great re- 
duction of prickles; in other cases, partial reduction; and in still 
others, no reduction at all. At Yorktown badly rusted blackberries 
of the variety Minnewaska were observed which showed no ap- 
parent reduction of prickles. 


4 
LEAF SPOT. 


(Septoria rubi Westd. ) 
Rare. Observed only at Poughkeepsie. 


CHERRY DISEASES. 
FRUIT ROT. 
(Monilia fructigena P.) 


As usual, fruit rot has been the worst cherry disease, but was not 
nearly so destructive as in 1898. From Westchester Co. it is 
reported “ bad on some varieties.” In Rockland Co. it destroyed 


13 This has also been observed by Clinton; Orange Rust of Raspberry and 
Blackberry. Ill. Agr. Exp. Sta. Bul. 29: 276. D. 1893. It occurs less com- 
monly with the raspberry, probably on account of the more compact habit of 
growth at the crown. 


196 Report oF THE BovranisT OF THE 


about 25 per ct. of the latest sweet cherries. Orange Co. cor- 
respondents report but little damage from it. At Kinderhook, 
Columbia Co., it was “ unusually developed.” In the vicinity of 
Delmar, Albany Co., it is reported to have destroyed about 10 
per ct. of the crop; and in one orchard about 50 per et. A cor- 
respondent at Highland, Ulster Co., reports the loss of one-half his 
crop; but from personal observations we would say that, in gen- 


eral, cherries suffered but little from rot in that locality. 


LEAF SPOT. 
(Cylindrosporium padi Karst.) 


This disease has occurred in small amount over the whole dis- 
trict, but no case has been reported in which it has done serious 


damage. 


BLACK KNOT. 
(Plowrightia morbosa Sace.) 


Throughout the Hudson Valley black knot is common on eulti- 
vated cherries of some varieties. English Morello probably suf- 
fers most. Trees of this variety are frequently ruined by it. At 
Middle Hope, Orange Co., Montmorency and Early Richmond 
cherries are said to knot considerably. At Coxsackie, Greene Co., 
we found knots on English Morello cherries producing summer 
spores as early as June 1. Black knot is exceedingly common on 
plums over the whole district. In former years it has been a 
veritable scourge. With these facts before us it is an interesting 
observation that, although the wild black cherry, Prunus serotina 
Ehrh., is very common and we have searched carefully, not a sin- 

‘ ple specimen of black knot has been found upon it. 
The wild red cherry, Prunus pennslyvanica L. f., is common in 


Albany Co., but we have failed to find any affected by black 


14 Peck, also, has noted the absence of black knot from Prunus serotina in 
Eastern New York. See Forty-Second Ann. Rept. N. Y. State Mus. Nat. Hist.. 
3888: 125. On Long Island, black knot is abundant on this species. 


‘ 
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knot. In the central part of Rensselaer Co. we have examined 
the choke cherry, Prunus virginiana L., which grows wild there, 
but found no knots upon it. However, at Washingtonville, Orange 
Co., the latter species is said to be much affected. 

What has been said applies only to old knots. The observa- 
tions furnish no information as to the number of knots produced 
by infections occurring in 1899, for the new knots do not appear 
until late in autumn, after the time when the survey was finished. 


WITCHES BROOMS. 
(Exoascus cerast (Fckl.) Sadeb.) 


Knowing that this disease is not uncommon in some other parts 
of the State’ we expected to find it in the Hudson Valley, but 
failed to find a single specimen. 


POWDERY MILDEW. 
(Podosphaera oxyacanthae (D. C.) De By.) 
On July 20, a single bearing cherry tree affected with powdery 


mildew was observed at Delmar, Albany Co. <A few leaves at 
the ends of the twigs were affected. 


FUNGUS ON DEAD TRUNKS. 
(Irpex lacteus Fr.) 


On a fruit farm at Middle Hope we observed many dead cherry 
trees bearing numerous pilei of Irpex lacteus Fr.*° The trunks 
were from three to five inches in diameter and in many cases were 
thickly covered with the fungus to a height of from three to five 
feet. The owner explained that the trees were of the variety 
Elkhorn, which is not hardy. Most of the trees had died during 
the past three or four years, apparently from winter injury. 


15 See Fourteenth Ann. Rept. of this station, 1895: 532-533; also, Fifteenth 
Rept., 1896: 459. In May, 1899, we found a single large specimen on an ox- 
heart cherry (Prunus avium), at Sodus Center, in Wayne county, about five 
miles from the shore of Lake Ontario. 

16 Identified by Dr. C. H. Peck. 
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The fungus probably had nothing to do with the death of the 
trees. It is mentioned here because it is a conspicuous thing 
which might be mistaken for a parasite. 


WINTER INJURY. 
At Athens, Greene Co., three cherry trees 15 years old died 
mysteriously. They had been very thrifty, but last spring when 
the leaves were partly grown the trees suddenly died. They grew 
in a slight depression where water stands in wet seasons. It is 
likely that the trees’ went into the unusually severe winter of 
1898-9 with ‘“‘ wet feet” and were winter killed. This theory is 
supported by the fact that another tree of the same age and 
variety standing only about 16 feet away but outside of the depres- 
sion was not affected. Some pear trees standing within the depres- 
sion and close beside the dead cherry trees were not killed. 
Another case of what we consider to be winter injury occurred 
at Monsey in Rockland Co. Some cherry trees which had been 
planted in the spring of 1898 and made a vigorous growth that 
season were found badly injured in the spring of 1899. A few of 
the trees were killed outright, but with a majority of them only 
the branches were killed back for a distance of from 12 to 24 
inches from the tips. The affected portions did not put out leaves. 
Trees standing in exposed situations suffered most. ‘The owner 
thought that the injury might have been caused by bands of 
tarred paper which had been placed about the bases of the trunks 
to protect them from mice; but this theory is made untenable by 
the observation that the bark under the tarred paper bands was 
perfectly healthy. 
Some other cases of the unaccountable dying of branches in 


cherry trees may also be due to winter injury. 


A BRANCH PARASITE. 
(Polyporus sulphureus (Bull.) Fr.) 


On a cherry tree in Greene Co., five pilei of this fungus were 
found on the uninjured bark of a large limb which was rapidly 


dying. The fungus was apparently parasitic. 
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CURRANT DISEASES. 
LEAF SPOT. 


The fungi which cause leaf spot of currants in the Hudson 
Valley are Septoria ribis Desm., Cercospora angulata Wint., and 
Gloeosporium ribis (Lib.) Mont. & Desm. During the season of 
1899 none of these did any damage worth mentioning. Only 
traces of fungous leaf spot were found in a few localities. Experi- 
ments by Pammel,’ Goff,’* and others have shown that at least 
the first two and most common of these fungous leaf spot diseases 
ean be controlled by spraying’ with Bordeaux mixture. How- 
ever, at various times complaints have been received that spraying 
does not prevent currant leaf spot. 

The observations in the Hudson Valley throw some light on the 
cause of these failures. One of the best informed fruit growers in 
Columbia County called our attention to a bad case of currant 
leaf spot which he had tried in vain to prevent by spraying with 
Bordeaux mixture. Several thousand currant cuttings had been 
sprayed with Bordeaux during the first week in May and again 
about two weeks later. In spite of this treatment the plants 
were severely attacked during the last week in May by a dis- 
ease which the owner did not doubt was the fungous leaf spot 
said to be amenable to treatment. An examination of the 
affected plants revealed the fact that the trouble was entirely the 
work of the four-lined leaf-bug,”® Poecilocapsus lineatus. The 
leaves were thickly covered with small, reddish-brown, angular 
spots. In the early stage the spots were black and water soaked 
in appearance, but they soon became brown, dry and transparent. 
(See Plate XVI, fig. 1.) The epidermis, on both sides of the leaf, 
was depressed, but no gnawing of the tissue was evident. The 


insect thrusts its beak into the leaf and sucks out the juices. 


17 Pammel, L. H. Iowa Agr. Exp. Sta. Bul. 13: 45-46; Bul. 17: 419-421; 
Bul. 20: 716-718; Bul. 30: 289-291. 

18 Goff, E.S. Wis. Agr. Exp. Sta. Bul. 72: 30. 

19 For an account of the habits, life history, etc., of this insect, see Cornell 
Agr. Exp. Sta. Bul. 58. O. 1893. 
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Later, the work of the same insect was found sparingly at 
Kinderhook, Highland and Clintondale and very abundantly at 
Tarrytown; but in all these cases on bearing bushes. 

It seems probable that the injuries of the four-lined leaf-bug 
are often mistaken for fungous leaf spot. Currant growers should 
learn to distinguish between.these two kinds of leaf spot. The 
insects, being small and very active, are not much in evidence. 
The spots which they produce differ from fungous spots in being 
transparent. ‘They attack chiefly the leaves near the tips of the 
canes. 


CANE BLIGHT. 


The most destructive disease of currants in the Hudson Valley 
the past season was a cane blight. The leaves on one or more 
canes in a hill suddenly wilt and soon thereafter the canes die 
and become dry. The disease may be confined to a single short 
branch or it may affect several large canes. The entire hill may 
eventually succumb, but this rarely happens during the first sea- 
son of attack. It commenced early in May and continued through- 
out the whole season, being most active while the fruit was 
ripening. 

We first became acquainted with this cane blight in June, 1896, 
when specimens of it were sent to us from Marlboro. From these 
specimens it appeared that the trouble was due to a sterile fungus 
working in the pith and under the bark. Through the kindness 
of Mr. S. A. Beach it was learned that Mr. D. G. Fairchild had 
made a brief study of the same disease in 1891 and had given a talk 
upon it before the Botanical Club of the American Association for 
the Advancement of Science at its meeting in Washington in 
August, 1891. He attributed it to a sterile fungus. A short 
account of this talk was published in the Botanical Gazette for 
September, 1891, page 262. 

Before having an opportunity to study the disease in the field 
we learned that Dr. E. J. Durand, of Cornell University, was 
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investigating a currant cane blight having the same symptoms, in 
Western New York. Upon the appearance of his bulletin” in 
which it was stated that Nectria cinnabarina Tode was the cause 
of the disease, we concluded that the sterile fungus observed by 
Fairchild and by us was probably only a saprophyte; but our 
observations during the past season have convinced us that it is 
really an active parasite. The disease occurs to a greater or less 
extent throughout the entire Hudson Valley. In many planta- 
tions it is very destructive. We have cut open and examined 
several hundred, perhaps as many as a thousand, of the affected 
canes, and almost invariably found the sterile fungus in the pith 
and under the bark. Its presence can generally be determined 
with the unaided eye and nearly always with the aid of a good 
hand lens. In a very few cases, perhaps half a dozen, we have 
found borers; but in no ease have we found Nectria cinnabarina 
either in its perithecial or conidial stage. The currant cane blight 
occurring in the Hudson Valley is not caused by Nectria cinna- 
barina but by a sterile fungus.” 

When a cane of the previous season’s growth first shows wilting 
of the leaves it appears normal externally. But on splitting an 
affected stem there will usually be found a place near the base of 
the affected portion, where the bark is dead and the wood and 
pith dead and discolored for an inch or more. The presence of 
the fungus is manifested by delicate cobwebby patches of hyphee 
in the pith. This is the seat of the trouble, and from it as a center 
the fungus spreads both ways; upward, so as to frequently 
occupy the whole wilted branch, and downward so as to kill suc- 
cessively the lower branches of the cane. The disease seems to 
strangle the canes near the point of infection, killing the portion 
beyond by cutting off the supply of sap. 


In canes of the present season’s growth the fungus spreads 


20 A Disease of Current Canes. Cornell Exp. Sta. Bul. 125. F. 1897. 

21 Exact proof by inoculation experiments is lacking. But the large number 
of cases in which the sterile fungus has been found associated with the dis- 
ease is considered sufficient proof for this statement. 
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upward so rapidly that the whole cane is discolored and perme- 
ated by the fungus hyphex throughout its entire length soon after 
the leaves are wilted. In the pith of such specimens the hyphee 
are especially conspicuous. 

In the currant cane the hyphe are white or dirty white, but on 
bean stem cultures they soon become smoke colored or even 
black. No spores or other indications of fructification have been 
observed and nothing is known of the manner in which the 
fungus is disseminated. It occurs upon both red and white 
currants, Ribes rubrum, and has also been observed in one case 
upon the black currant, R. nigrum. 

The diseased canes should be cut out and burned. In doing 
this care should be taken to cut well below the lowest point of 
the disease; otherwise the labor is wasted. Also, the pruning 
knife should be frequently dipped into some disinfecting solution; 
for example, a 5 per ct. solution of carbolic acid. If this is not 
done pruning may serve to spread the disease instead of check- 
ing it. 

It is hoped that a thorough study of this disease may be made 
in the near future. 


DEWBERRY DISEASES. 


There are probably other commercial plantations of dewberries 
in the Hudson Valley, but we have made observations upon one 
only, which was located at Highland in Ulster County. The 
plants were of the variety Lucretia. They were trained up to 
stakes, several canes to each stake. During the previous winter 
they had been allowed to lie upon the ground. In the spring 
they put out leaves normally, but later a good many of them 
died. Some were just commencing to wilt at the time of our 
observations (June 21). It was rare to find all of the canes in 
a hill dead. Usually, from one to four of the canes were dead 
and the rest apparently healthy. As a rule the affected canes 
were green and healthy for a few inches above the soil; then there 
came a blackened (but not constricted) portion a few inches long, 
which seemed to be the seat of the trouble. No fungus was 
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visible upon any of the dead parts and no fungus hyphe were 
found in the bark or pith. It is not likely that this was winter 
injury or the effect of drought. We cannot account for it. 

A small amount of leaf spot (Septoria rubi Westd.) occurred in 
this plantation. 


GOOSEBERRY DISEASES. 
POWDERY MILDEW.” 
(Sphaerotheca mors-wvae (Schw.) B. & C.) 


This is the most destructive gooseberry disease. It is reported 
to have been very bad in Ulster and Columbia counties. One 
correspondent reports that his Downing gooseberries sprayed four 
times with Bordeaux mixture were almost free from mildew, while 
with the variety Industry, given the same treatment, one-half of 
the crop was ruined. The disease occurred also in Dutchess 
county. 


ROOT ROT. 


During the past five years a destructive root rot disease has 
existed in a gooseberry plantation at Marlboro. It started at one 
corner of the plantation and gradually spread, killing every 
plant as far as the disease extended. At the present time the 
affected area measures about 40 by 50 feet. The plants die grad- 
ually, living from one to four years after the appearance of the 
first symptoms of disease. Dead canes and living ones occur in 
the same hill, but the leaves on the living canes are more or less 
dwarfed. Early in May we had the privilege of examining about 
a dozen of the affected plants which had recently been dug up. 
Upon the roots of all of them there was a conspicuous white 
mycelium. It was at once concluded that this fungus was the 
cause of the trouble, and from the nature of the rhizomorphs 
referred it provisionally to the form-genus Dematophora. 

In November the Horticulturist had occasion to remove a lot of 
seedling gooseberries which had been growing between the rows 


22 For experiments on the treatment of this disease, see Bulletin 161 of this 
Station. 
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in one of the Station vineyards for six seasons. Although but 
few of these plants had been grown thriftily, none of them had 
shown pronounced symptoms of disease. Accordingly, we were 
surprised to find the roots of many of them covered with the same 
fungus which had been found on the diseased gooseberries at Marl- 
boro. The fact that it occurred on apparently healthy plants 
caused us to doubt the correctness of our former conclusions. 

Pieces of the fungus-infested roots were stuck in moist steril- 
ized sand in a Mason fruit jar previously made sterile by a solu- 
tion of corrosive sublimate. In about six weeks they began to 
show conidial fructification like that of Dematophora. 

From diseased grape roots placed in the Mason jar sand eul- 
tures we had previously obtained the conidial fructification of a 
Dematophora. (See Grape Root Rot.) The rhizomorphs of the 
gooseberry fungus were strikingly like those of the grape Dema- 
tophora except that the hyphz composing them were slightly | 
smaller. Accordingly, we expected to get the same sort of 
conidial fructification; but the spores of the gooseberry fungus 
were larger and the branching of the sporophores different. 
We believe the gooseberry fungus to be a species of Dematophora, 
but there is some doubt about it being an active parasite. 

During the past season the gooseberry disease at Marlboro 
spread but little owing probably to the dry season. In the wet 
season of 1898 it made rapid progress. The owner of the dis- 
eased gooseberries believes that the plants have died through some 
evil influence of a large black walnut tree™ which stands at the 
corner of the plantation where the disease started; but it is scarcely 
possible that this can have been the direct cause. 


DWARFED FOLIAGE. 


In another gooseberry plantation we saw a few plants which 
appeared healthy, except that all of the leaves were abnormally 


23 For another case of supposed injury by black walnut tree, see Grape Root 
Rot on pages 297-298. 


New Yorx AGRICULTURAL EXPERIMENT STATION. 205 


small. The owner states that in 1898 there had been many plants 
so affected. The affected plants were intermingled with healthy 
ones. 
GRAPE DISEASES. 
BLACK ROT. 
(Laestadia bidwellw (Ell.) Viala & Ravaz.) 

Black rot has been, as usual, the worst grape disease, but was 
mot nearly so destructive as in 1898. The worst case we have 
seen or heard of this year occurred at West Nyack, Rockland 
County, where 75 per ct. of the crop was ruined by it. In some 
vineyards in Westchester County, it is reported to have caused a 
loss of 50 per ct. From various other localities it is reported 
destructive in unsprayed vineyards. 

Bordeaux mixture, properly applied, is an almost certain pre- 
ventive of this disease. It should be more generally used in the 
Hudson Valley. 


DOWNY MILDEW. 

(Plasmopara viticola (B. & C.) Beri. & De Toni.) 
This disease appears to have been scarce except in the southern 
part of the district where it was destructive in a few vineyards. 


At West Nyack it was severe on several varieties, but showed a 
decided preference for the variety Delaware. 


ROOT ROT. 
(Dematophora necatrix (?) Hartig.) 

While on a visit to Middle Hope we were informed that in a 
vineyard near that place grape vines had been killed by a black 
walnut tree. We visited the vineyard and found that the tree, 
which was of enormous size, stood about 40 feet from the edge 
of the vineyard. Opposite the tree all of the vines over a small 
semi-circular area had died. The owner stated that peach trees 
had been planted in the vacant area but they, too, had died. 
We dug up some of the dead vines and found the roots covered 
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with a white mycelium. Pieces of the fungus covered roots were 
stuck into wet sand in a sterilized Mason fruit jar. In this culture 
the white mycelium was gradually replaced by numerous light 
brown rhizomorphs and after three months the roots became 
thickly covered with the conidial fructification of Dematophora. 
The sporophores measured from one to one and one-half millimeters 
in height. To the unaided eye they appeared to be short, brown 
stalks with colorless or purple ovoid knobs on their ends. Under 
the microscope the brown stalks proved to be compound sporo- 
phores, composed of brown, septate hyphz; and the colorless, 
ovoid knobs were composed of small, colorless, ovoid spores borne 
on the branched free ends of these hyphe. The fungus agreed 
closely with Hartig’s description™ of Dematophora necatrix except 
that the hyphz composing the rhizomorphs were destitue of pyri- 
form swellings at the septa. 

The Dematophora, and not the walnut tree, was probably the 
cause of the death of the vines. Some of the dead vines were 
certainly beyond the reach of the roots and shade of the tree. 
The soil was a sandy loam and well drained. See Gooseberry 
Root Rot, page 203. 


CHLOROSIS OR YELLOW FOLIAGE, 


In an old but well cared for vineyard at Coxsackie we found 
many plants showing yellow foliage by June 1. The yellow 
leaves were much dwarfed. Sometimes the whole vine was af- 
fected, but it often happened that a part of a vine would be di- 
seased and a part healthy. According to the owner, affected canes 
die the following winter. When all of the canes are affected and 
die, new canes come up from the root. The affected plants 
were scattered irregularly over the vineyard. 

Chlorosis may be due to several causes. Not having had oppor- 


24 Hartig, R. Dematophora necatrix, n. sp. Untersuchungen aus d. forst- 
botan. Institut zu Miinchen. III, ‘1883. 
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tunity to study this case thoroughly no statement is made as 


to its cause. 


BLACK KNOT. 


A considerable number of specimens of this disease were found 
in an old vineyard at Middle Hope. At a distance of from six 
inches to two feet above the ground the stems showed warty 
excrescences of spongy texture. (See Plate XVII.) No knots 
were found on the roots or at the crown. These excrescences 
bear a striking resemblance to the black knots on plums and 
cherries caused by the fungus Plowrightia morbosa (Schw.) Sacc., 
but they have an entirely different origin. Kuropean investigators 
hold that they are due to the action of frost.” 

The disease appears to be rare in the Hudson Valley, but in 
Central and Western New York it is met with frequently. It is 
also reported from Pennsylvania,”* California®” and Canada.” 
From American writers on plant diseases it has received very 
little attention, although it has a considerable literature in French, 


German and Italian. 


PEACH DISEASES. 


WINTER INJURY. 


The Hudson Valley peach crop of 1899 was almost a complete 
failure owing to the hard freeze in February which killed nearly 
all of the fruit buds. There were very few orchards that bore 
any fruit. In many orchards the twigs also were much injured 
and in some the trees were killed outright. The severe attack 
of leaf curl in 1898 probably made the trees unusually suscep- 
tible to winter injury. 


25 See Frank, A. B. Die Krankheiten der Pflanzen, 1: 209-210. Breslau, 
1895. 

26 Galloway, B. T. Botanical Div. U. S. Dept. Agr. Bul. 8: 63. 

27 Woodworth, C. W. Cal. Exp. Sta. Bul. 99: 2. This, however, may be 
a different disease. 

28 Fletcher, Jas. Canada Experimental Farms Rept. for 1889: 87. 
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LEAF CURL. 
(Hxoascus deformans (Berk.) Fckl.) 

Leaf curl has given very little trouble. Over the greater part 
of the district it is reported as occurring only to a slight extent. 
Correspondents at Stockport, Columbia Co., and Annandale, 
Ulster Co., report it severe; but it is possible that in these cases 
the fungous leaf curl may have been confused with the work of 
plant lice.” 

It appears that the weather conditions in early spring exert a 
a marked influence upon leaf curl. In 1898 it was very destrue- 
tive. 

YELLOWS. 
' This disease is common throughout the Hudson Valley and in 
some localities very destructive. From year to year it fluctuates 
somewhat in virulence, but may be depended upon to appear to a 
considerable extent every season. It is one of the most trouble- 
some peach diseases in this section. 


FRUIT ROT. 


(Monilia fructigena P.) 


Usually this disease is common, but in 1899 it was scarce 
because there was little fruit to rot. It has been reported from 
Tarrytown, Milton, Ghent, Middle Hope and Washingtonville. 


LEAF TIP-BURN. 


In a small orchard of young trees at Monsey, Rockland Co., 
a leaf trouble was observed which may be called tip-burn. The 
tips and margins of the leaves on the new wood appeared water- 
soaked® and transparent. Upon drying, the diseased portions 
became yellowish white. The trees were of the variety Red Cheek 


29 Some fruit growers know the Hxoascus disease by the name “ red blister,” 
and the work of aphides by the name “ leaf curl.” This tends to confusion. 

30 The water-soaked condition may not be a character of the disease, but. 
due to a rain which occurred a short time before the observations were made. 


Fic. 1.—CURRANT LEAF INJURED By FouR-LINED LEAF Bua. 


Fic. 2.—STRAWBERRY LEAFLET AFFECTED BY SUN-SCALD. 


PLATE XVI. 
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and had suffered severely from leaf curl the previous season. The 
observations were made on May 24, at which time the tip-burned 
leaves were abundant. The cause of it is unknown to us, but it 


is probably not of fungous origin. 


POWDERY MILDEW AND SCAB. 


Neither powdery mildew nor scab, Cladosporium carpophilum 
Thum, is known to have occurred anywhere in the Hudson Valley 
during the past season. 


PEAR DISEASES. 
SCAB. 
(Venturia pirina Aderh. Syn. Fusicladium pirinum (Lib.) 
Fckl.) 

Pears have been remarkably free from scab. Many of our cor- 
respondents report none of it; several report “a little;” and a 
few report its occurrence in considerable quantity. Judging from 
these reports it appears to have been worst in Columbia Co., but 


in no case was it so bad as last season. 


LEAF BLIGHT AND LEAF Spot. 
(Entomosportum maculatum Ley. and Septoria piricola Desm.) 


Only eight correspondents report the occurrence of pear leaf 
blight, and none of these report it destructive. Not having suc- 
ceeded in taking a single specimen ourselves we do not know 
which of the two diseases was the more common. 


FIRE BLIGHT. 
(Bacillus amylovorus (Burr.) De Toni.) 


Although more common than either scab or leaf blight, the fire 
blight has been destructive in only a few localities. 


s 
“ BODY BLIGHT ” OR ROUGH BARK. 


There is a disease of the trunks and larger branches of pear 
trees commonly known as “ body blight.” Over areas which are 
14 
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at first small and more or less circular, but later coalesce into 
Jarge patches of various shapes, the bark is dead and dry and 
clings tightly to the wood. By the shrinkage of the bark in dry- 
ing the affected areas become slightly depressed and bounded by a 
crack which separates themsharply from the adjacent healthy bark. 
This gives the affected trunks and branches a rough, cracked, un- 
healthy appearance. The trees are seldom killed outright, but 
their growth is checked, often to such an extent as to hope- 
lessly stunt them. | 

“ Body blight” has generally been considered to be a form of 
the fire blight caused by the microorganism Bacillus amylovorus ; 
but according to Paddock* it may be caused by the apple canker 
and black rot fungus, Sphaeropsis malorum Pk. It is not our 
purpose to discuss here the nature of the disease, but to report 
its common occurrence in the Hudson Valley. In all of the 
counties within the district excepting Rockland, Putnam and 
Westchester it was found in great abundance. In a severely at- 
tacked orchard in Greene County, portions of several trees ap- 
peared to have been killed by it. The branches were thickly 
covered with the pyenidia of Sphaeropsis malorum. <A few trees 
after struggling along in a half dead condition for several years 
finally died, apparently from Sphaeropsis. 


WINTER INJURY (2) 


In each of several orchards in the vicinity of Athens, Greene 
County, a few pear trees died mysteriously. They seemed to 
have died from some cause which killed the bark just below the 
surface of the soil. The parts above ground appeared normal. 
To the unaided eye no fungus was present on the roots or on the 
dead bark of the subterranean portions of the trunk. There were 
no signs of insects. In all cases the dead trees stood in a heavy 
clay soil and were scattered irregularly through the orchard among 
healthy trees. 


31 Paddock, Wendell. The New York Apple-Tree Canker. Bul. 163 of this 
station, p. 203. 
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PLUM DISEASES. 
BLACK KNOT. 
(Plowrightia morbosa (Schw.) Sacc.) 

About 20 years ago plum growing was an important industry 
in the Hudson Valley, particularly in Greene Co. About 1884 
there was an epidemic of black knot which ruined most of the 
plum orchards and so discouraged fruit growers that few have 
had the courage to replant on a large scale. Another, but less 
destructive epidemic occurred in 1891. At the present time the 
Japanese plums are being planted quite largely. They are not 
affected to an injurious extent by the black knot. On the 
European varieties it is still very troublesome and an epidemic 
may be expected whenever a favorable season occurs. It has prob- 
ably spread but little during the past season. 


FRUIT ROT. 
(Monilia fructigena P.) 

The Hudson Valley plum grower has another serious enemy in 
the brown rot of the fruit. In spite of the very dry season this 
disease has been quite bad in some localities. At Millbrook, 
Dutchess Co., it is reported to have destroyed two-thirds of the 
crop; at Old Chatham, Columbia Co., 50 per ct. of the crop; at 
Annandale, Ulster Co., Newburgh, Orange Co., and at Blauvelt, 
Rockland Co., 25 per ct. It was also abundant in Westchester 
Co., and occurred to a considerable extent in Greene and Rensse- 
laer counties. 


‘ ? 


LEAF BLIGHT OR “SHOT HOLE” DISEASE. 


This disease is commonly caused by the fungus Cylindrosporwum 
padi Karst., but Duggar*” has recently shown that it may be 
produced by Bordeaux mixture, especially if improperly pre- 
pared; by other chemicals and even by certain weather conditions. 


32 Duggar, B. M. Peach Leaf-Curl and Notes on the Shot Hole Effect of 
Peaches and Plums. Cornell Agr. Exp. Sta. Bul. 164, F. 1899. 
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Leaf blight has been reported from a few localities, but does not 
appear to have been serious except in a few cases where it was 
evidently caused by spraying. At Yorktown, Japan plums were 
observed which were severely“ shot holed” by spraying with care- 
fully made dilute Bordeaux mixture. 

A correspondent from Stockport, Columbia Co., writes: “ The 
plums, both sprayed and unsprayed, looked well until after the first 
heavy rain, when, on the trees that had been sprayed, the leaves 
spotted, turned red and fell off. JI think this must have been due 
to the spray, as the unsprayed trees were not affected.” We think 


that this opinion is correct. 


LEAF CURL. 
(Exoascus mirabilis Atk.) 


A few shoots of Wild Goose plum affected with this fungus 
were observed at Tallman, Rockland Co. 


* QUINCE DISEASES. 
FRUIT SPOT AND LEAF BLIGHT. 
(Entomosporium maculatum Lev.) 


Fruit spot and leaf blight are caused by the same fungus. It 
is reported to have been abundant in Columbia, Westchester and 
Orange counties. A correspondent at Ghent dug out all of his 
bushes because of it. This was quite unnecessary because Bor- 
deaux mixture would have prevented the disease at a very small 
cost. 


FIRE BLIGHT. 


(Bacillus amylovorus (Burr.) De Toni.) 


The fire blight on quince is the same as that occurring on pear 
and apple. It was reported by three correspondents to have oc- 


curred in small quantity. 
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RASPBERRY DISEASES. 
ANTHRACNOSE. 
(Gloeosporium venetum Speg. ) 

The replies to our circular letter of inquiry indicate that rasp- 
berry anthracnose has been common. Although not so stated, 
these replies probably relate to anthracnose on last year’s canes. 
Judging from our own observations we believe that canes of the 
present season’s growth have been but slightly affected. 


RUST. 
(Puccinia peckiana Howe. Syn. Caeoma nitens Schw.) 
Rust has occurred in several plantations, but not to a destruc- 
tive extent except in a very few cases. Under some conditions 
rust has a tendency to reduce the number of prickles. For a more 
detailed discussion of this subject, see Blackberry Rust, page 194. 


ROOT GALLS. 


We know of but one occurrence of this disease in the Hudson 
Valley. Others probably exist, however. In April a fruit grower 
at Madalin, Dutchess County, sent us a red raspberry root bear- 
ing several rough, spongy, roundish knots or galls varying from 
the size of a pea to that of a walnut. The sender wrote that in 
the spring of 1898 he had purchased 30 Loudon raspberry plants 
from a Rochester nurseryman. A year later half of them had 
died from the root galls. 

The cause of such root galls is not known. There is some 
evidence that the disease is communicable from one plant to 
another, and also from raspberries to peaches and vice versa. 
Plants showing root galls should not be planted, not even after 
the galls have been removed. | 


WINTER INJURY. 


Red raspberries not laid down were injured by the severe win- 
ter. At Poughkeepsie, red raspberries of the variety Marlboro 
winter-killed nearly to the ground, while Miller’s Red in the 
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same field and under parallel conditions suffered but slightly. In 
a plantation of red raspberries at Marlboro, canes which passed 
the winter tied up to stakes were killed back from six to eighteen 
inches. The injury was worse on low ground. 


CANE BLIGHT. 
( ? Phoma:) 


In various localities in the northern part of the district there 
is a common disease of raspberries, which may be called cane 
blight for want of a better name. On June 1 it was observed at 
Coxsackie on black raspberries. Its attacks were confined almost 
exclusively to old canes. The owner states that it rarely attacks 
young canes, but did so to some extent last season. Some canes 
were dead, others nearly dead, and still others showing the first 
symptoms. The affected canes showed a brownish black discolora- 
tion of the bark which was dead. Usually the discoloration ex- 
tended the whole length of the cane on one side only, the bark 
on the other side remaining alive and green. Numerous pycni- 
dia of at least four different species of fungi were found on the 
dead bark. The predominating form was a species of Phoma 
having small, round or slightly ellipsoidal spores with a brownish 
tinge. 

At Poughkeepsie on June 20, we found what appeared to be 
the same disease killing the canes of black raspberries. It was 
destructive. Canes here and there were dying and their abundant 
fruit, which was nearly ripe, was drying up. The owner thought 
it the effect of drought. Here, as at Coxsackie, only the fruiting 
canes were affected. The affected plantation was an old one. 
An adjacent plantation of young plants of the same variety was 
not affected. The tendency of the canes to die on one side was 
not so pronounced as at Coxsackie, but pyenidia of the same 
Phoma were abundant and occurred so close to the healthy bark 
as to indicate that the fungus was parasitic. 

On July 19 the same disease on black raspberries was: found at 
Voorheesville. Here it had ruined one-third of the crop. It was 
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in a plantation five years old. The owner states that it occurs 
chiefly in old plantations, those two and three years old usually 
being exempt. It is worst on high ground and occurs in wet 
seasons as well as dry ones. The canes commenced to die about 
the time the fruit began to ripen. Often the entire cane was 
affected, but frequently only a part of it. Healthy and diseased 
branches occurred on the same cane. Sometimes a cane would 
be dead upon one side and in a semi-living condition upon the 
other. The pycnidia of the Phoma were to be found on almost 
every affected cane, and where one was killed back only part way 
the pycnidia would be clustered just above the boundary between 
the living and the dead tissue. 

At Voorheesville the disease was noticed attacking also red 
raspberries of the variety Cuthbert. Berries, leaves and wood 
suddenly dried up while the fruit was ripening. Usually, but not 
always, the whole cane was affected. At some point on the cane 
there were numerous pycnidia of the same Phoma found on black 
raspberries. When only a portion of a cane was affected the 
pycnidia were commonly clustered (as on black raspberries) just 
above the boundary between the diseased and healthy bark. On 
the red raspberry the pycnidia appear to the unaided eye some- 
what different from those on the black raspberry. 

A disease having the same symptoms attacks the Marlboro, a 
red variety extensively planted in the Hudson Valley. On this 
variety it is especially destructive and is everywhere known as 
“the Marlboro raspberry disease.” A bad case of this was observed 
at Delmar, but the examination was so hasty that little can be said 
concerning it. It is certain, however, that the Phoma was not 
so abundant as in the previously mentioned cases. At this place 
the yellow variety, Golden Queen, was also attacked by it. 

At West Sand Lake it was destructive on the variety Shaffer, 
being worse in the older portions of the plantation. Correspond- 
ents report it from various other localities. It is a widespread and 
destructive disease. 
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It seems probable that the disease of red raspberries is the same 
of that of the black varieties. It may, perhaps, be aggravated 
by drought, but the evidence in hand is opposed to the theory that 
drought is the sole, or even the principal, cause. In the first 
place the symptoms are not those of drought. On raspberry canes 
suffering from drought the foliage becomes yellowish, the berries 
are abnormally small and the whole plant gradually dries up. All 
of the fruiting canes in a hill are about equally affected; in fact 
the whole plantation, if on fairly uniform soil, will be uniformly 
affected. Whereas, in the disease under discussion, canes die 
here and there with diseased canes and healthy canes occurring 
even in the small hill. 

We are not prepared to say positively that the Phoma found on 
the affected canes is the cause of the disease because no inocula- 
tions with it have been made; but it is certainly to be regarded 
with suspicion. This disease is a worthy subject of investiga- 
tion.** 

LEAF SPOT. 


(Septoria rubt Westd.) 
Rare. Observed only at Poughkeepsie. 


STRAWBERRY DISEASES. 
DROUGHT. 
Strawberries were damaged more by drought than by all di- 


seases combined. The few persons so situated that they could 
irrigate their strawberries reaped a harvest of profit. 


LEAF BLIGHT OR LEAF SPOT. 
(Sphaerella fragariae (Tul.) Sace.) 


The situation with regard to this disease may be summed up in a 
phrase used by several of our correspondents; namely: “ Severe 
on some varieties.” It has not been nearly so virulent as in 


33 The supposedly bacterial disease of Turner and Marlboro rasperries de- 
scribed by Freda Detmers, in Ohio Agr. Exp. Sta. Bul. 6, p. 128, seems to be 
different. 
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1898, but the more susceptible varieties have suffered considerably. 
It is well known that varieties differ greatly in their susceptibility 
to leaf blight. At Poughkeepsie the variety Gandy was severely 
attacked, while the variety Clyde growing in adjacent rows under 
parallel conditions was almost entirely exempt. 

At Ghent we had an opportunity to observe the disastrous effect 
of leaf blight upon the crop of the following year. A row of Hunn 
stood beside a row of Parker Earle. In 1898 the Hunn blighted 
very severely while the Parker Earle was but slightly affected. 
On June ?, 1899, the Hunn promised a very trifling yield. Many 
of the plants did not even start in the spring. In marked con- 
trast to the condition of the Hunn, the Parker Earle was making 
the best showing for a berry crop that we have ever seen. 

It may be that some of our correspondents have confused the 
leaf spot caused by Sphaerella fragariae with that caused by Asco- 
chyta fragariae Sace. The two diseases resemble each other 
considerably, but the Ascochyta spots are redder and show minute 
black pimples at the center. On May 31 we collected fruiting 
specimens of the Ascochyta at Athens, Greene Co., but we do 
not believe that it was anywhere as abundant as the Sphaerella. 


SUN-SCALD ( ?) 

On June 2 we observed at Ghent a peculiar disease on the 
Hunn strawberry. The leaflets showed dead, brown V-shaped 
areas at their tips (see Plate XVI, fig. 2). These dead areas often 
extended half way down the midrib. They were generally situated 
at the tip of the leaflet, but occasionally occurred at the side. 
The disease occurred only on the Hunn, on which it was com- 
mon but not destructive. It did not appear to be due to fungi 
and certainly not to insects. We are at a loss to account for it 


unless it may possibly have been a case of sun-scald. 
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REPORT OF THE CHEMIST. 


I. REPORT OF ANALYSES OF COMMERCIAL 
FERTILIZERS FOR SPRING OF 1899.* 


L. L. Van SLyKe. 


SUMMARY. 


(1) Samples Collected. During the spring of 1899, the Sta- 
tion collected 866 samples of commercial fertilizers, representing 
646 different brands. Of these different brands, 482 were com- 
plete fertilizers; of the others, 70 contained phosphoric acid and 7 
potash without nitrogen; 36 contained nitrogen and phosphoric 
acid without potash; 7 contained nitrogen only; 37 contained 
phosphoric acid alone; and 14 contained potash salts only. 

(2) Nitrogen. The 482 brands of complete fertilizers con- 
tained nitrogen, varying in amount from 0,37 to 8.50 per ct., and 
averaging 2.04 per ct. The average amount of nitrogen found 
by the Station analysis exceeded the average guaranteed amount 
by 0.15 per ct., the guaranteed average being 1.89 per ct. and the 
average found being 2.04 per ct. 

In 371 brands of complete fertilizers, the amount of nitrogen 
found was equal to or above the guaranteed amount, the excess 
varying from 0.01 to 2.27 per ct., and averaging 0.28 per ct. 

In 111 brands the nitrogen was below the guaranteed amount, 
the deficiency varying from 0.01 to 1.78 per ct., and averaging 
0.19 per ct. In 103 cases, the deficiency was less than 0.5 per ct. 

The amount of water-soluble nitrogen varied from 0 to 4.43 


per ct. and averaged 0.80 per ct. 


* Partial reprint of Bulletin No. 160. 
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(3) Available Phosphoric Acid. The 482 brands of complete 
fertilizers contained available phosphoric acid varying in amount 
from 1.20 to 15.12 per ct. and averaging 8.76 per ct. The aver- 
age amount of available phosphoric acid found by the Station 
analysis exceeded the average guaranteed amount by 0.98 per ct., 
the guaranteed average being 7.78 per ct. and the average found 
being 8.76 per ct. | 

In 418 brands of complete fertilizers, the amount of available 
phosphoric acid found was equal to or above the amount guaran- 
teed, the excess varying from 0.03 to 6.32 per ct. and averaging 
1.23 per ct. 

In 64 brands, the available phosphoric acid was below the guar- 
anteed amount, the deficiency varying from 0.02 to 3.68 per ct. 
and averaging 0.46 per ct. In 44 cases the deficiency was below 
0.5 per ct. 

The amount of water-soluble phosphoric acid varied from 0 to 
10.28 per ct. and averaged 5.40 per ct. 

(4) Potash. The complete fertilizers contained potash varying 
in amount from 0.43 to 12.95 per ct. and averaging 4.86 per ct. 
The average amount of potash found by the Station analysis ex- 
ceeded the average guaranteed amount by 0.30 per ct., the guar- 
anteed average being 4.56 per ct. and the average found being 
4.86 per ct. 

In 331 brands of complete fertilizers, the amount of potash 
found was equal to or above the guaranteed amount, the excess 
varying from 0.01 to 3.07 per ct. and averaging 0.59 per ct. 

In 151 brands, the potash was below the guaranteed amount, 
the deficiency varying from 0.01 to 4.386 per ct. and averaging 
0.50 per ct. In 105 of these cases, the deficiency was less than 
0.5 per ct. 

In 85 cases among the 482 brands of complete fertilizers the 
potash was contained in the form of sulphate free from an excess 
of chlorides. 

(5) The retail selling price of the complete fertilizers varied 
“som $17 to $45 a ton and averaged $26.66. The retail cost of 
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the separate ingredients, unmixed, averaged $18.28, or $8.38 less 
than the selling price. 


INTRODUCTION. 


NUMBER AND KINDS OF FERTILIZERS COLLECTED. 
During the spring of 1899, the Station’s collecting agents vis- 
ited 165 towns between March 28 and June 29, obtaining 866 
samples of commercial fertilizers. These samples represent 646 
different brands, the product of 114 different manufacturers, each 
manufacturer being represented by from 1 fo 39 brands. 
The subjoined tabulated statement indicates the different classes 


included in the collection: 


CLASSES OF FERTILIZERS COLLECTED. 


Brands i 
Brandsicor containing Brands con- 
Brands con- pie . nitrogen taining phos- Brands of 
taining « nly erin ier a Ns ea Bate and phos- phorie acid compiete 
nitrogen. Pp aid SOHNE * phoric acid and potash with- fertilizers. 
' without out nitrogea. 
potash 
7 37 14 36 70 482 


COMPOSITION OF FERTILIZERS COLLECTED. 


The following tabulated statement shows the average composi- 
tion of the complete fertilizers collected during the spring, to- 
gether with a comparison of the guaranteed composition and that 


found by analysis: 


AVERAGE COMPOSITION OF COMPLETE FERTILIZERS COLLECTED. 


so 
Per cent guaranteed. Per cent found. Pat. 
a = — —--— o2 o 
— ——* — ; = ae ® 
a 43 ® be ae © © 4 
é ce aaa Ban Wie; (debe s 
= i : 4 ee 0 
INR DET 3 ey Bee eae Coe ee OTS S20) ol89) Oss7 | S505 2804 sOnIs 
Available phosphoric acid .... 1.93 14.00 7.78 1.20 15.12 8.76 0.98 
Insoluble phosphoric acid .....  .... ..... sujet, 1 OcdS o 10-80, p20aa ees: 
Potash, aierrbes «Ser. 3 8hce = piss tas 0.75 15.00 4.56 0.43 12.95 4.86 0.30 
Water-soluble nitrogen. ...... seusted neice serch OP O00. 14.42 OMSOsTs : 

5.40 


Water-soluble phosphoric acid .. .... ..... wees O200) 7h0eZo 
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TRADE VALUES OF PLANT-FOOD ELEMENTS IN RAW MATERIALS 


AND CHEMICALS. 


The trade values in the following schedule have been agreed 
upon by the Experiment Stations of Massachusetts, Rhode Island, 
Connecticut, New York, New Jersey and Vermont, as a result of 
study of the prices actually prevailing in the large markets of 
these states. 

These trade values represent, as nearly as can be estimated, the 
average prices at which, during the six months preceding March, 
the respective ingredients, in the form of unmixed raw materials, 
could be bought at retail for cash in our large markets. These 
prices also correspond (except in case of available phosphoric acid) 
to the average wholesale prices for the six months preceding March 
plus about 20 per ct. in case of goods for which there are whole- 


sale quotations. 


TRADE VALUES OF PLANT-Foop ELEMENTS IN RAW MATERIALS AND CHEMICALS. 


1899. 
Cts. per 
pound 
Nitrogen in ammonia salts ...........20.cceescescerncecesd couse 15 
Nitrogen in Nitrates: . i022 jis a nsle a dvee sade: ) Ese yee ee 5S 12% 
Organic nitrogen in dry and fine-ground fish, meat and blood, and 
MIKE MOECUAZELS sc,» cy crema ais elele le <fotelspotelsiele cieliele Sle clehs!s ohelaipaerantenemm 14 
Organic nitrogen in cotton-seed meal and castor-pomace............ 12 
Organic nitrogen in fine-ground bone and tankage ..............-. 14 
Organic nitrogen in coarse bone and tankage .............++20+8- 10 
Phosphoric acid, water-soluble 15 5.. /ys c'sie:iieyots « «lew eye etl ee 4% 
Phosphoric acid, citrate-soluble . 2.4.0 05.5.6 250 sie « amielantgee 4 
Phosphoric acid in fine-ground fish, bone and tankage ............- 4 
Phosphoric acid in coarse fish, bone and tankage ...............-. 2 
Phosphoric acid in cotton-seed meal, castor-pomace and wood ashes.. 4 
Phosphoric acid in mixed fertilizers, insoluble in ammonium citrate 
AME WATE wicis- 5's Suche ie NG 5) egos sere ois) 6 wleie shalel/eye! ola seeietene ke tele aaa 2 
Potash as high-grade sulphate, in forms free from muriates (chlor- 
ides), dnvashes, ebes) 095 ..4:/% kr 3s Bes oe ois o Seolane: oie) oj slave oie alee eee eee 5 
Potash*imo-miriater so iayee 2 oye cts ees eee eke ove ous eete tenet tee aie tet aan 4, 


COMPARISON OF SELLING PRICE AND COMMERCIAL VALUATION. 


Giving to the different constituents the values assigned in the 
schedule for mixed fertilizers, 14 eents a pound for nitrogen, 44 
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cents a pound for water-soluble phosphoric acid, 4 cents a pound 
for citrate-soluble phosphoric acid, 2 cents a pound for insoluble 
phosphoric acid, and 44 cents a pound for potash, we can caleu- 
late the commercial valuation, or the price at which the separate 
unmixed materials contained in one ton of fertilizer, having the 
composition indicated in the preceding table, could be purchased 
for cash at retail at the seaboard. JXnowing the retail prices at 
which these goods were offered for sale, we can also readily esti- 
mate the difference between the actual selling price of the mixed 
goods and the retail cash cost of the unmixed materials; the differ- 
ence covers the cost of mixing, freight, profits, etc. We present 
these data in the following tables: 


CoMMERCIAL VALUATION AND SELLING PRICE OF COMPLETE FERTILIZERS. 


Commercial valuation of Selling price of one ton of com ik: : 
me SE veraged increased cost 
complete fertilizers. plete fertilizer. ai hinivade 'sintexials 
a 24a over unmixed mate- 
rials for one ton. 


mood —— + —— — - ——— a 


— 


Average. Lowest. Highest. Average. 


$18 .28 $17 $45 $26.66 $8 . 38 


COST OF ONE POUND OF PLANT FOOD IN FERTILIZERS AS PUR- 
CHASED BY CONSUMERS. 


In the table below we present figures showing the average cost 
to the purchaser of one pound of plant-food in different forms in 


mixed fertilizers: 


AVERAGE Cost or ONE PouND oF PLANT-Foop To CoNSUMERS IN MIXED FER- 


TILIZERS. 
WIE YG = ¢ ie ke bie ick in a a ao 20.4 cents. 
Phosphoricsacid. (available), 2. .\crreuecteterietsbuslesectoislslegeaeierelstehae 6.2 cents. 
bese Novaye do oleperae case: apeuss.+, 41s outta ceeneregetercner entero eke Ssliniotrcbeouse ess 6.2 cents. 


NEW FERTILIZER LAW. 
The last State legislature amended the fertilizer law and atten- 
tion is called to the principal changes that affect manufacturers 


and dealers. 
15 
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(1) All fertilizers selling for five dollars or more per ton will 
come under the law, the limit previously having been confined to 
fertilizers selling for ten dollars or more per ton. 

(2) Every manufacturer, importer, dealer or agent must pay 
a license fee amounting to twenty dollars a year for each separate 
brand or kind of fertilizer or fertilizing material. 

(3) Statements of guarantee analysis, etc., are to be filed and 
license fees paid during December each year, covering the goods 
to be sold during the year following. 


LAWS OF NEW YORK. 


Cnapter 955, Laws or 1896, as AMenpED By CHApTER 687, 
Laws or 1899. . 


[Law is given as amended — changes in italics.] 


The People of the State of New York, represented in Senate 
and Assembly, do enact as follows: 


Statement of amount, brand name, manufacturer’s name and address, 
and chemical composition required on each package. 


Section 1. Every person who shall sell, offer or expose for sale 
in this State any commercial fertilizer or any material to be used 
as a fertilizer, the selling price of which exceeds five dollars per 
ton, shall stamp on or affix to each package of such fertilizer, in a 
conspicuous place on the outside thereof, a plainly printed state- 
ment which shall certify as follows: 


1. The number of net pounds of fertilizer in the package sold 
or offered for sale; 
2. The name, brand or trade-mark under which the fertilizer 


is sold; 
3. The name and address of the manufacturer of the fertilizer; 


4. The chemical composition of the fertilizer expressed in the 
following terms: 
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(a) Per centum of nitrogen; 

(b) Per centum of available phosphoric acid, or in case of un- 
dissolved bone, the per centum of total phosphoric acid; 

(ec) Per centum of potash soluble in distilled water. 

If any such fertilizer be sold, offered or exposed for sale in bulk, 
such printed statement shall accompany every part and parcel so 
sold, offered or exposed for sale. 


Falsity in statement and deficiency in percentage composition violate 
provisions of act. 


§ 2. It shall be a violation of the provision of this act if the 
statement required by section one of this act shall be false in re- 
gard.to the number of net pounds of fertilizer in the package sold, 
offered or exposed for sale, or in the name, brand or trade-mark 
under which the fertilizer is sold, or in the name and address of 
the manufacturer of the fertilizer. It shall also be a violation 
of the provisions of this act if any commercial fertilizer or material 
to be used as a fertilizer shall contain a smaller percentage of 
nitrogen, phosphoric acid or potash than is certified in said state- 
ment to be contained therein, when such deficiency shall be greater 
than one-third of one per centum of nitrogen, or one-half of one 
per centum of available phosphoric acid (or one per centum of 
total phosphoric acid in the case of undissolved bone), or one-half 
of one per centum of potash soluble in distilled water. 


Filing of statement required; license fee of twenty dollars per brand 
required; certificate given; fees go to treasurer of State; report of 
expenditures for analytical work required. 

§ 8. Before any commercial fertilizer or any material to be used 
as a fertilizer is sold, offered or exposed for sale in this state, the 
manufacturer, importer or person who causes the same to be sold, 
offered or exposed for sale shall file with the New York Agricul- 
tural Experiment Station at Geneva, a certified copy of the state- 
ment prescribed in section one of this act, and, in addition, such 
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statement shall be filed thereafter annually during the month of 
December. Each manufacturer, importer or person, before selling, 
offering or exposing for sale in this state any brand of commercial 
fertilizer, shall annually, during the month of December, pay to 
the treasurer of the New York Agricultural Experiment Station 
a license fee of twenty dollars for each and every brand of fer- 
tilizer, bearing a distinctive name, brand or trade mark, which 
said manufacturer, importer or person is to sell, offer or expose 
for sale in this state during the calendar year next succeeding 
said payment, provided, always, that the placing of any new brand 
upon the market at any time during said calendar year shall be 
preceded by such payment. Hach manufacturer, importer or per- 
son who has complied with the provisions of this act relative to 
filing the aforesaid certified statement and to the payment of the 
aforesaid license fee shall be entitled to recewe a certificate from 
the director of said station setting forth said facts. Said treasurer 
shall pay all money received as aforesaid to the treasurer of the 
state of New York, which treasurer when said money is so appro- 
priated, upon the audit of the board of control of said station and 
the order of the comptroller of the state of New York, shall pay 
the money so received, or so much of vt as may be necessary, in 
maintaining the expenses of enforcing the provision of this act. 
Said board of control shall report annually the expenditures so 
incurred for salaries, laboratory expenses, chemical supplies, trav- 


eling expenses and printing. 


Presence of inert nitrogenous matter to be stated. 


§ 4. No person shall sell, offer or expose for sale in this state 
leather or its products or other inert nitrogenous material in any 
form, as a fertilizer or as an ingredient of any fertilizer, unless an 
explicit printed statement of the fact shall be conspicuously affixed 
to every package of such fertilizer, and shall accompany every 


parcel or lot of the same. 
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Penalty for violation. 

§ 5. Every person violating any of the provisions of this act 
shall forfeit and pay to the people of the state of New York the 
sum of one hundred dollars for every such violation. 


Evidence, official. 

§ 6. Every certificate duly signed and acknowledged of a chem- 
ist or other expert employed by the director of the New York Agri- 
cultural Experiment Station at Geneva relating to the analysis 
of any commercial fertilizer, or material to be used as a fertilizer, 
shall be presumptive evidence of the facts therein stated. 


Prima facie evidence. 

§ 7. The doing of anything prohibited by this act shall be evi- 
dence of the violation of the provisions of this act relating to the 
things so prohibited and the omission to do anything directed to 
be done shall be evidence of a violation of the provisions of this 
act relative to the things so directed to be done. 


Director responsible for enforcement of provisions of act; prosecutions 
to be brought by attorney-general. 


§ 8. The director of the New York Agricultural Experiment 
Station at Geneva is charged with the enforcement of the pro- 
visions of this act, and for this purpose, may employ agents, chem- 
ists and experts, and whenever he shall know or have reason to 
believe that any penalty has been incurred by any person for the 
violation of any of the provisions of this act, or that any sum has 
been forfeited by reason of any such violation, he shall report the 
said violation with a statement of the facts to the attorney-general, 
who pursuant to the provisions of chapter eight hundred and 
twenty-one of the laws of eighteen hundred and ninety-five may 
cause an action or proceeding to be brought in the name of the 
people for the recovery of the same. 
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Previous law repealed. 

§ 9. Chapter four hundred and thirty-seven of the laws of eigh- 
teen hundred and ninety and chapter six hundred and one of the 
laws of eighteen hundred and ninety-four are hereby repealed. 


Act‘in operation. 


§ 10. This act shall take effect immediately. 


[The detailed analyses of the samples collected are not reprinted in this re- 
port, as they cease to have value before the report is printed and distributed. 
— Director.] 


REPORT OF ANALYSES OF COMMERCIAL 
FERTILIZERS FOR THE FALL OF 1899-* 


i Gb. VAN SLYKE: 


SUMMARY. 


(1) Samples Collected.— During the fall of 1899, the Station 
collected 188 samples of commercial fertilizers, representing 130 
different brands. Of these different brands 101 were complete 
fertilizers; of the others, 15 contained phosphoric acid and potash 
without nitrogen; 3 contained nitrogen and phosphoric acid with- 
out potash; and 10 contained phosphoric acid alone. 

(2) Nitrogen.— The 101 brands of complete fertilizers con- 
tained nitrogen varying in amount from 0.59 to 4.91 per ct. and 
averaging 1.65 per ct. The average amount of nitrogen found 
by the Station analysis exceeded the average guaranteed amount 
by 0.13 per ct., the guaranteed average being 1.52 per ct. and the 
average found being 1.65 per ct. 

In 79 brands of complete fertilizers, the amount of nitrogen 
found was equal to or above the guaranteed amount, the excess 
varying from 0.01 to 1.35 per ct. and averaging 0.23 per ct. 

In 22 brands, the nitrogen was below the guaranteed amount, 
the deficiency varying from 0.03 to 0.62 per ct. and averaging 
0.21 per ct. In 18 cases, the deficiency was less than 0.5 per ct. 

The amount of water-soluble nitrogen varied from 0.03 to 4.79 
per ct. and averaged 0.62 per ct. 


* Partial reprint of Bulletin No. 173. 


232 Report OF THE CHEMIST OF THE 


(3) Available Phosphoric Acid.—The 101 brands of com- 
plete fertilizers contained available phosphoric acid varying in 
amount from 3.44 to 13.08 per ct. and averaging 9.04 per ct. 
The average amount of available phosphoric acid found by the 
Station analysis exceeded the average guaranteed amount by 0.74 
per ct., the guaranteed average being 8.30 per ct. and the average 
found being 9.04 per ct. 

In 87 brands of complete fertilizers, the amount of available 
phosphoric acid found was above the amount guaranteed, the ex- 
cess varying from 0.03 to 3.28 per ct. and averaging 0.93 per ct. 

In 14 brands, the available phosphoric acid was below the guar- 
anteed amount, the deficiency varying from 0.04 to 2.64 per ct. 
and averaging 0.49 per ct. In 10 cases the deficiency was below 
0.05 per ct. 

The amount of water-soluble phosphoric acid varied from 0.40 
to 10.80 per ct. and averaged 6.07 per ct. 

(4) Potash.— The complete fertilizers contained potash vary- 
ing in amount from 0.48 to 10.75 per ct. and averaging 4.30 per 
ct. The average amount of potash found by the Station analysis 
exceeded the average guaranteed amount by 0.22 per ct., the guar- 
anteed average being 4.08 per ct. and the average found being 
4.30 per ct. 

In 74 brands of complete fertilizers, the amount of potash found 
was above the guaranteed amount, the excess varying from 0.01 
to 2.75 per ct. and averaging 0.54 per ct. 

In 27 brands, the potash was below the guaranteed amount, the 
deficiency varying from 0.01 to 3.72 per ct. and averaging 0.65 
per ct. In 15 of these cases the deficiency was less than 0.5 per ct. 

In 15 cases among the 101 brands of complete fertilizers the 
potash was contained in the form of sulphate free from an excess 
of chlorides. 

(5) The retail selling prices of the complete fertilizers varied 
from $16.50 to $35.00 a ton and averaged $23.25. The retail 
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cost of the separate ingredients unmixed averaged $17.00, or $6.25 
less than the selling price. 


INTRODUCTION. 


NUMBER AND KINDS OF FERTILIZERS COLLECTED. 


During the spring and fall of 1899, the Station’s collecting 
agents visited 210 towns, obtaining 1004 samples of commercial 
fertilizers. These samples represent 776 different brands, the 
product of 132 different manufacturers, each manufacturer being 
represented by from one to 39 brands. 

The subjoined tabulated statement indicates the different classes 


included in the collection. 


CLASSES OF FERTILIZERS COLLECTED IN 1899. 
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COMPOSITION OF FERTILIZERS COLLECTED IN 1899. 


The tabulated statement below shows the average composition 
of the complete fertilizers collected during the year, together 
with a comparison of the guaranteed composition and that found 


by analysis. 
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AVERAGE COMPOSITION OF COMPLETE FERTILIZERS COLLECTED. 


Per ct. guaranteed. Per ct, found. E 
SS SS ——— rs ay & Y 
- 
1899 o8 
os 
at 
We — o re vey ov Lo 
2 g 2 % % ee 
6 2 fe 2 ee 
a x < =) 8) <4 <4 
Spring: 1.4] 
NIGFORER pete cen ces nf ana. 0.39 8.25 1.89 0.37 8.50 2.04 0.15 
Available phosphoric acid .... 1.93 14.00 7.78 1.20 15.12 8.76 0.98 
Insoluble phosphoric acid’. - 2) Bereciies .. 2). 0413) 10:80 482722 ree 
WAGUBEY Seige te ae pte meno era 0.75 15.00 4.56 0.43 12.95 4.86 0.30 
Water-soluble phosphoric 
UCU (odin ots ctor a ic vatelere eaters Soma! jocen: 0.00 4.43 5.40 
Water-soluble nitrogen... ..5.( 2. 26) Teen 0.00 10.28 0.80 
Fall: 
Nitrogen ... ... S884. 73.08"%4 0.41 4.95 1.52 0.59 4.91 1.65 0.138 
Available phosphoric acid... 3.55 11.00 8.30 3.44 13.08 9.04 0.74 
insoluble phiosphoric’acid 3.3 =p... sl ser ..--, 0.163) 95649 202 eee 
POUR M e « setae oe cere sf phere 1.00 10.00 4.08 0.48 10.75 4.30 0.22 
Water-soluble phosphoric 
1G) OR eS ee SMa Se Be cates Pe arr 0.40 10.80 6.07 
Wiater-soluble nitrogen! Seays.c4) caw) mete ete 0.03 4.79 0.62 
Average for year: 
INIEROPOM 6M ses dec ees Sete cie SEO a8 ao Ws aden aoe. 1.97 0.14 
Available phosphoric acid... .... ..... 1.81. sere eee 8.80 0.93 
Insoluble phosphorie acid)... .... ..... BNE ae oti ce 2 20 ue 
POGHENe Ee co. Ss ee eee rs eae ACA oc. oe eee 4.76 0.28 
Water-soluble phosphoric 
C0 ey ae ie nes Omi ae A 5.55 
Water-soluble nitrogen .csij. ce uae lesen cease 0.75 


TRADE-VALUES OF PLANT-FOOD ELEMENTS IN RAW MATERIALS 


AND CHEMICALS. 


The trade-values in the following schedule have been agreed 
upon by the Experiment Stations of Massachusetts, Rhode Island, 
Connecticut, New York, New Jersey and Vermont, as a result of 
study of the prices actually prevailing in the large markets of 
these states. 

These trade-values represent, as nearly as can be estimated, the 
average prices at which, during the six months preceding March, 
the respective ingredients, in the form of unmixed raw materials, 
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eould be bought at retail for cash in our large markets. These 
prices also correspond (except in case of available phosphoric 
acid) to the average wholesale prices for the six months pre- 
ceding March plus about 20 per ct. in case of goods for which 


there are wholesale quotations. 


TRADE VALUES oF PLANT-Foop ELEMENTS IN RAW MATERIALS AND CHEMICALS. 


1899. 
Cents per 
pound. 
Nitrogen in ammonia saltS .........-..see eect e eee e teens 15 
DA GrOPeN 1 NIGTALES oo os ee sie se see nee re ane 12% 
Organic nitrogen in dry and fine-ground fish, meat and blood, and 
AMEE  OTEMAZ OTS. Sei cols ieh = Bere Peieeie xs @ » Kos OE «Easiest SR 14 
Organic nitrogen in cotton-seed meal and castor-pomace........... 12 
Organic nitrogen in fine-ground bone and tankage .............---- 14 
Organic nitrogen in coarse bone and tankage ........-....+++-+-- 10 
Phosphoric acid, water-soluble .........-. 2.2: seee eee eee eee eeeeee 41% 
Phosphoric acid, citrate-soluble .......-.--. esses eeeeeeeee Rese ec 4 
Phosphoric acid in fine-ground fish, bone and tankage ............. + 
Phosphoric acid in coarse fish, bone and tankage .............+-++- 2 
Phosphoric acid in cotton-seed meal, castor-pomace and wood ashes. . 4 
Phosphoric acid in mixed fertilizers, insoluble in ammonium citrate 
PNG Wid LOTS hams s ox otehe alt sion SURGES Ahh nS cere ge Creer cated Side 2 
Potash as high-grade sulphate, in forms free from muriates (chlor- 
AGES) Ale ASNES MET IAINE « Sieve citnettoie te «, Sipet Ate eet ou eretate eta acter ero nerene tartans 5 
Roteten Un Manabe... re 284 - bins dheb A brem a Als ete eee erates 4% 


COMPARISON OF SELLING PRICE AND COMMERCIAL VALUATION. 


Giving to the different constituents the values assigned in the 
schedule for mixed fertilizers, 14 cents a pound for nitrogen, 43 
cents a pound for water-soluble phosphoric acid, 4 cents a pound 
for citrate-soluble phosphoric acid, 2 cents a pound for insoluble 
phosphoric acid, and 44 cents a pound for potash, we can cal- 
culate the commercial valuation, or the price at which the sep- 
arate unmixed materials contained in one ton of fertilizer, hav- 
ing the composition indicated in the preceding table, could be 
purchased for cash at retail at the seaboard. Knowing the retail 
prices at which these goods were offered for sale, we can also 
readily estimate the difference between the actual selling price of 


236 Report OF THE CHEMIST. 


the mixed goods and the retail cash cost of the unmixed mate- 
rials; the difference covers the cost of mixing, freight, profits, ete. 


We present these data in the following tables: 


COMMERCIAL VALUATION AND SELLING PRICE OF COMPLETE FERTILIZERS. 


aeoo. Saeae 

ee ale 

SEAR Selling priceofonetonof S3.us 
gSes complete fertilizer. BKoES 
1899. BSOR SHOS 
ro) ros o% nies © 
———— = Ea M4 2 
Dp be 
Average. Lowest. Highest. Average 5 ofES 

: : .& 

Ppa assis ost so Md See $18.28 $17.00 $45.00 $26.66 $8.38 
FE. 2 e862. 0.5 cinscice eS EU REE TPS ee 17.00 16.50 35.00 23.25 6.25 
Averape for Year... 2.226: v2 rt $18.06 $16.50 $45.00 $26.07 $8.01 


COST OF ONE POUND OF PLANT FOOD IN FERTILIZERS AS PUR- 
CHASED BY CONSUMERS. 


In the table below we present figures showing the average cost 
to the purchaser of one pound of plant-food in different forms 
in mixed fertilizers. 


AVERAGE Cost oF PLANT Foop In MIxeD FERTILIZERS AS PURCHASED By CON- 
SUMERS. 


One pound of 
One pound of . One pound of 
1899. available phos- potash 


nitrogen. phorice acid. f 


Sree oo sas Sore ee aes 20.4 6.2 6.2 
BEAL 37. GIO. Fe ebloee oainto eae 19.2 5.8 5.8 
MVELaAge IDY’ Year s/s. tee se ee 20.2 6.1 6.1 


[The detailed analyses of the samples collected are not reprinted in this 
report, as they cease to have value before the report is printed and distributed. 
— Director.] 


REPORT OF ANALYSES OF PARIS GREEN 
AND OTHER INSECTICIDES.* 


L. L. Van SiyKkKe. 


SUMMARY. 


In accordance with the provisions of a law designed to pro- 
tect purchasers of Paris green, samples were secured during 1899 
and the results are published in this bulletin. 

Paris green contains as its chief constituent a compound called 
copper aceto-arsenite, which, when chemically pure, contains 


Neséiieds Oxide i) .0)..25 QE 99, Ba, 58.64 per ct. 
Copper oxides. tiusl. 20 sree |s3 Bi 2303 taikf 
Arete tact. .burerjacn. ae2ts SNex Us LO. OGsti sn f 


In the 24 samples of Paris green examined, the arsenious 
oxide varied from 55.34 to 60.16 per ct. and averaged 56.48 per 
et. The copper oxide varied from 27.70 to 30.90 per ct., and 
averaged 29.97 per ct. The amount of arsenious oxide for each 
pound of copper oxide varied from 1.82 to 2.17 and averaged 
1.88 pounds. The only adulterant that could be.found was white 
arsenic and this was excessive in only one sample. The general 
result of the examination is to show a good quality of Paris green 
in the market at the time the samples were taken. 

Partial analyses are given of the following materials: Para- 
grene, Black Death, Slug Shot, London Purple, Laurel Green, 
Smith’s Electric Vermin Exterminator, Bug Death. 


INTRODUCTION. 


During the past ten years the use of Paris green has very rap- 
idly increased, owing to its efficiency as an insecticide. There 


* Reprint of Bulletin No. 165. 
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have been frequent complaints on the part of farmers that Paris 
green has proved inefficient in so many instances as to lead to 
serious suspicions in regard to its purity. As a result of such 
complaints, the State legislature, in March, 1898, passed a law 
intended to prevent fraud in the sale of Paris green; but no ap- 
propriation was made for the enforcement of the provisions of 
the Jaw and no work was done until 1899. 

During 1899 samples of Paris green were collected and the 
results of analysis of these samples are presented in this bulle- 
tin. Some materials were collected which were found in the 
market as insecticides, but which contained little or no Paris 
green. A general statement of the composition of these will also 
be given, as information of this kind is often desired. 


CHEMICAL COMPOSITION OF PARIS GREEN. 


There is more or less confusion as to the exact chemical com- 
pound that goes under the name of Paris green. Many chemical 
writers include two different arsenic compounds under this name, 
but the compound most frequently met in commerce contains 
copper, arsenic and acetic acid, and is chemically known as copper 
aceto-arsenite ; in the trade this compound, in a form not chemi- 
cally pure, is known as Paris green, Schweinfurt green, Imperial 
green, French green, Emerald green, ete. 

Paris green, or copper aceto-arsenite, when chemically pure, 
contains the following amounts of the different elements indi- 
cated : 


PRTBOMUIC Fo pce bik jones abuses te eee 44.44 per ct. 
CODD ER caer sas atu nthe icky ae ee ae 24.99... 9% 
DRONE cad inns ME» wens Sop A Tie ee reget 25.c Donua ree 
Carbon: 64.0 watt onGs aio tee 418.9 
Hydrogen’ t.05 ot oc noise ee Opps. 


Paris green may be regarded as approximately consisting of — 


Copper arsenite... 72050) cee. oan 82 per ct. 
Copper acetate . 
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However, it is customary, in speaking of the amount of arsenic 
contained in Paris green, to refer to it as arsenious oxide; and, 
using this form of expression, we would give the composition of 
pure copper aceto-arsenite as follows: 


PREG CAAYEUIE COAUOU! =: 4/00, durke 2. 91a oue!D aya Pee 58.64 per ct. 
Manper Oxide fas. 5 secs Soe Regt 31.30 x 
CDS REIE Sots Peat ne. © eis totes ole AS IO 


Paris green, as found in commerce, rarely, if ever, consists of 
pure copper aceto-arsenite, but contains this compound as its chief 
constituent with varying proportions of other substances. 

In the compound copper aceto-arsenite, there are, for each pound 
of copper oxide, 1.87 pounds of arsenious oxide. 
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DISCUSSION OF RESULTS OF ANALYSIS. 


1. In the 24 samples of Paris green examined, the amount of 
arsenious oxide varied from 55.34 to 60.16 per ct. and averaged 
56.48 per ct. This average is only about 2 per ct. below the 
arsenious oxide contained in pure copper aceto-arsenite and indi- 
cates a good quality of Paris green, so far as the arsenic content 
is concerned. Excepting one or two samples that run high in 
arsenic, the variation is surprisingly small. The legal require- 
ment is 50 per ct. arsenious oxide. 

2. The amount of copper oxide varies from 27.70 to 30.90 per 
ct. and averages 29.97 per ct., which is one and one-third per ct. 
below that in pure copper aceto-arsenite. The copper content 
therefore indicates a good quality of Paris green. 

3. In pure copper aceto-arsenite there are 1.87 pounds of ar- 
senious oxide for one pound of copper oxide. Now, this relation 
is of value in showing whether Paris green contains more arseni- 
ous oxide than it ought. The chief adulterant used in Paris 
green is arsenious oxide, commercially known as white arsenic. 
This is used because it is cheaper than Paris green and also be- 
cause it can be safely added without any danger of reducing the 
amount of arsenious oxide. In fact, a very poor quality of Paris 
green can be brought up to the legal requirements by addition of 
arsenious oxide. However, arsenious oxide cannot be added to 
Paris green without increasing the ratio of arsenious oxide to 
copper oxide above 1.87. In the samples examined, the ratio of 
arsenious oxide to copper oxide varies from 1.82 to 2.17 and aver- © 
ages 1.88. In sample No. 14, the arsenious oxide exceeds 60 
per ct. and the copper is less than 28 per ct.; hence, the arsenious 
oxide is present in amounts more than twice exceeding the cop- 
per oxide. In other words, there is too much arsenious oxide for 
the copper oxide present and the only possible inference is that 
white arsenic has either been added purposely or is present as the 
result of carelessness in manufacture, 
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4. The solubility of Paris green in strong ammonia is a fair test 
of purity, so far as concerns the addition of white arsenic and 
insoluble adulterants, like barium sulphate, calcium sulphate, ete. 
In the table above we have indicated those samples that dissolved 
easily and completely in strong ammonia, making a perfectly clear 
solution without sediment. These samples were free from white 
arsenic. Fifteen samples dissolved satisfactorily, while nine sam- 
ples did not dissolve completely at once, but only on standing for 
a considerable time, and even then traces remained undissolved. 

5. In general, it may be said that the results of our work in- 
dicate a very satisfactory condition as to the purity of the Paris 
green in the market. They do not justify the widespread belief 
that Paris green is extensively and seriously adulterated. In every 
instance the arsenious oxide considerably exceeds the legal require- 
ments. The only material that we have found used as an adulter- 
ant is white arsenic and this in only one or two cases. In not a 
single case have we found such materials as sulphates of barium, 
calcium, etc. 

6. The color of Paris green is changed to such an extent by 
addition of white arsenic or other similar materials that one can 
usually detect an adulterated article by its appearance. Paris 
green of good quality is intensely bright green and uniform. 
When adulterated, the green loses something of its intensity and 
is grayish green and is not always uniform. 


EXAMINATION OF MISCELLANEOUS INSECTICIDES. 


PARAGRENE. 


Two samples of this material were secured, one at Jamestown 
and one at Geneva. One sample contained 43.34 per ct. arseni- 
ous oxide and 18.08 per ct. copper oxide; and the other 52.30 
per ct. arsenious oxide and 21.64 per ct. copper oxide. The ar- 
senic is present in combination with calcium as calcium arsenite 
to some extent. The material is a proprietary article and is not 
put on the market as a Paris green. From the results obtained 
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with the two samples examined, it appears to be very variable in 
composition. Paragrene is manufactured by Fred L. Lavanburg, 
165 William St., N. Y. City. 


BLACK DEATH. 


This material is made by the Oatka Chemical Co., Mumford, 
N. Y. The sample examined was obtained at Canandaigua. It 
consists largely of sulphate of lime or gypsum. It contains a very 


small amount of arsenic and some organic matter not determined. 


SLUG SHOT. 
This is manufactured by Benjamin Hammond, Fishkill-on-Hud- 
son, N. Y. The sample examined was secured at Cuba. The 
material is largely sulphate of lime and silica, with small amounts 


of copper and arsenic compounds. 


LONDON PURPLE. 

London purple is a by-product in manufacture of dyes. It is 

very variable in composition. The arsenic is present chiefly as a 

calcium arsenite. The sample examined was found at East Au- 

rora, and came from Hemmingway’s London Purple Co., London 
and New York. It contained 32.88 per ct. arsenious oxide. 


LAUREL GREEN. 
This is made by the Nichols Chemical Co., New York, and 
the sample examined was found at East Aurora. It was found 
to contain 3.83 per ct. arsenious oxide and 11.50 per ct. copper 
oxide with large amounts of calcium carbonate and calcium hy- 
doxide (slaked lime). 


SMITH’S ELECTRIC VERMIN EXTERMINATOR. 

This is made by Fernando B. Smith, Canton, O. The sample 
was taken at Jamestown. It appears to be mainly a mixture of 
calcium carbonate and calcium hydroxide (slaked lime) with a very 
small amount of organic matter. 


New York AcricutturaL Experiment Station. 245 


BUG DEATH. 

This is put on the market by the Danforth Chemical Co., Leo- 
minster, Mass. The sample examined was taken at Medina. It 
consists largely of the oxides of zinc, lead and iron. It contains 
some phosphorus. 


PRESENT LAW DEFECTIVE. 


The law in its present condition is seriously defective, as it fails 
totally to protect purchasers from adulteration of Paris green with 
reference to the only material that we have found commonly used 
as an adulterant, and that is white arsenic. As the law now stands, 
there is nothing to prevent the addition of any amount of white 
arsenic to Paris green. ‘The law also fails to define Paris green. 
In order to make the law really efficient, Paris green should be 
legally defined and the amount of copper should be taken into 
consideration as well as the amount of arsenious oxide. It is a 
matter of congratulation and surprise that with so loosely con- 
structed a law there should be found such a satisfactory condition 
in the Paris green samples found in the market. 


LAW TO PREVENT FRAUD IN THE SALE OF PARIS 
GREEN. 


Laws or New Yorx.— Cuap. 113. 
AN ACT to amend the agricultural law, to prevent fraud in the 
sale of Paris green. 


Became a law March 23, 1898, with the approval of the Governor. Passed, 
three-fifths being present. 


The People of the State of New York, represented in Senate 
and Assembly, do enact as follows: 


Section 1. Chapter three hundred and thirty-eight of the laws 
of eighteen hundred and ninety-three, entitled “An act in rela- 
tion to agriculture, constituting articles one, two, three, four and 
five, of chapter thirty-three of the general laws,” is hereby 
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amended by adding a new article to be known as article eight and 

to read as follows: 

Articir VIII. 

Section 110. State manufacturer and the dealer in original pack- 
ages to file certificate with commissioner of agri- 
culture. 

111. Certificate to be given by commissioner of agricul- 
ture to state manufacturer and dealer in original 
packages. 

112. Composition of Paris green. 

113. Paris green to be analyzed at experiment station. 

114. Penalty for violations. 


Section 110. State manufacturer and the dealer in original pack- 
ages to file certificate with commissioner of agriculture— After 
the passage of this act it shall be the duty of each and every 
manufacturer of Paris green within this state, and of every dealer 
in original packages of Paris green manufactured outside of this 
state, before the said Paris green is offered or exposed for sale or 
sold within this state, to submit to the commissioner of agriculture 
a written or printed statement setting forth: first, the brands of 
Paris green to be sold, the number of pounds contained in each 
package in which it is put upon the market for sale, the name or 
names of the manufacturers and the place of manufacturing the 
same; second, the statement shall set forth the amount of arsenic 
which the said Paris green contains, and the statement so furnished 
shall be considered as constituting a guarantee to the purchaser 
that every package of such Paris green contains not less than the 
amount of arsenic set forth in the statement. 

§ 111. Certificate to be given by the commissioner of agricul- 
ture to state manufacturer and dealer in original packages.— 
Every purchaser of Paris green in original packages, which is 
manufactured outside of this state, who intends to sell or expose 
the same for sale, and every manufacturer of Paris green within 
this state shall, after filing the statement above provided for, with 
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the commissioner of agriculture, receive from the said commis- 
sioner of agriculture, a certificate stating that he has complied with 
the foregoing statement, which certificate shall be furnished with- 
out any charge therefor; said certificate when furnished shall au- 
thorize the party receiving the same to deal in this state in Paris 
green. Any person who fails to file the statement aforesaid shall 
not be entitled to such certificate and shall not be entitled to deal 
in Paris green within this state; nothing in this section shall be 
construed as applying to retail dealers. 

§ 112. Composition of Paris green or analogous products.— 
Paris green, or any product analogous to it, when sold, offered or 
exposed for sale, as such, in this state, shall contain at least fifty 
per centum of arsenious oxide. 

§ 113. Paris green to be analyzed at experiment station.— The 
director of the New York state agricultural experiment station, 
at Geneva, shall, under the direction of the commissioner of agri- 
culture, examine, or cause to be examined, the different brands 
of Paris green, sold, offered or exposed for sale, within the state, 
and cause samples of the same to be analyzed, and shall report the 
result of the analysis forthwith to the commissioner of agriculture. 

§ 114. Penalty for violations—— Any person or persons, firm, 
association, company or corporation violating any of the provis- 
ions of this act, shall be guilty of a misdemeanor, and shall be 
fined not less than fifty dollars nor more than two hundred dol- 
lars; and in addition thereto shall forfeit and pay unto the people 
of the state of New York the sum of one hundred dollars, together 
with the costs of the suit in an action caused to be brought by 
the commissioner of agriculture in the name of the people of the 
state of New York, as provided by section eight of the agricul- 
tural law. 

§ 2. This act shall take effect immediately. 


List or Parties WHo Have RECEIVED PARIS GREEN CERTIFICATES. 


No. 1. June 21, 1898, F. W. Devoe & C. T. Reynolds Co., cor. Fulton and 
William streets, N. Y. city. 
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No. 2. June 21, 1898, Fred. L. Lavanburg, No. 165 William street, N. Y. 

No. 3. June 21. 1898, Adler Color and Chemical Works, No. 96 and 98 
Maiden Lane, N. Y. 

No. 4. June 21, 1898, Lewis Berger & Sons, Ltd., No. 248 Front street, N. Y. 

No. 5. July 5, 1898, Morris Hermann & Co., No. 255 Pearl street, N. Y. 

No. 6. July 5, 1898, I. Pfeiffer, No. 174 Fulton street, N. Y. 

No. 7. July 7, 1898, Highlands Chemical Co., Eugene Waugh, Treas., No. 
100 William street, N. Y. 

No. 8. July 7, 1898, A. B. Ansbacher & Co., No. 4 Murray street, N. Y. 

No. 9. July 7, 1898, Leggett & Brother, No. 301 Pearl street, N. Y. 

No. 10. July 9, 1898, Rogers & Pyatt, No. 78-80 Maiden Lane, N. Y. 

No. 11. July 11, 1898, Eckstein Brothers, No. 259 Pearl street, N. Y. 

No. 12. July 13, 1898, James H. Blanchard, No. 125 Broad street, N. Y. 

No. 13. July 13, 1898, Commercial Chemical Co. of the U. S., No. 253 
Broadway, N. Y. 

No. 14. July 20, 1898, John Lucas, No. 89 Maiden Lane, N. Y. 

No. 15. February 16, 1899, Chas. M. Childs & Co., No. 225 Pearl street, 
Nox. 

No. 16. March 8, 1899, The Bulman-Warner Paint Co., 76 to 84 Ninth street, 
Brooklyn, N. Y. 

No. 18. May 16, 1899, I. Pfeiffer, No. 174 Fulton street, N. Y. 

No. 19. May 16, 1899, Fred. L. Lavanburg, No. 165 William street, N. Y. 

No. 20. May 16, 1899, James A. Blanchard, No. 125 Broad street, N. Y. 

No. 21. May 16, 1899, Lewis Berger & Sons, No. 248 Front street, N. Y. 

No. 22. May 18, 1899, Adler Color & Chemical Works, No. 100 William 
street, N. Y. 

No. 23. May 18, 1899, John Lucas & Co., No. 89 Maiden Lane, N. Y. 
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REPORT OF THE ENTOMOLOGISTS. 


COMBATING THE STRIPED BEETLE ON 
CUCUMBERS.* 


F. A. Srerine. 


SUMMARY. 


The striped cucumber beetle’ in one form or another is injurious 
to cucumber, melon, and squash vines, from the time the vines 
start in the spring until the plants are killed by frost. 

Only one brood of the beetles occurs during a year on Long 
Island, but the adults of this brood are injurious at two periods 
of their lives; in the fall and again, after hibernating in the 
ground below frost line, in early summer of the next season. The 
larvee require moist earth to live in. They feed upon the stems 
and fruits wherever these come in contact with moist soil. 

The striped cucumber beetle cannot be controlled by any one 
remedy or preventive measure. No remedies can be used to 
hinder the work of the beetle on the flowers, nor can the work of 
the larve on and within the stems and fruits be prevented. The 
following combination of remedies and preventive measures is 
recommended for large fields: First, planting squashes on the 


margins of the field previous to planting the cucumbers or melons; 


* Reprint of Bulletin No. 158. 

1This pest is wrongly called the “striped bug.” It is not a bug, but a 
beetle, having hard wing-covers. Long Island farmers call it the “ cuck 
beetle,’ which is more appropriate than “striped bug,” or even “ cucumber 
bug.” 
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second, dusting part of the squashes with green arsenite (copper 
arsenite), combined with spraying the cucumbers or melons with 
Bordeaux mixture, 1-to-11 formula. For garden patches are 
recommended: First, planting squashes on the margins of the 
patch previous to planting the cucumbers or melons; second, dust- 
ing part of the squashes with green arsenite, combined with the 
use of covers over the plants. For fall treatment, either squashes 
or beans should be planted on the cucumber or melon fields during 
September, and as soon as the beetles are found feeding upon them, 
dust the plants with green arsenite. 


INTRODUCTION. 


Although the striped cucumber beetle has been described and 
figured, and some remedies for it have been given by Mr. Lowe 
in Bulletin No. 75 of this Station, results obtained from attempts 
to control the pest on a large scale in the pickle-growing sections 
of Long Island, during the past two years, warrant the publica- 
tion of a separate bulletin. Furthermore, the economic import- 
ance of this pest, not only in the market garden sections but 
throughout the whole State, makes it advisable that farmers 
should be kept posted as to the best up-to-date methods of con- 
trolling its ravages, so that even frequent repetition of old meas- 
ures is pardonable. In addition, some new facts regarding the 
life, history and habits have been obtained, which progressive 
farmers can use to advantage and thus avoid applying remedies at 
random. 


THE STRIPED CUCUMBER BEETLE. 
Diabrotica vittata Fab. 
Order Cotznortrrers; family CurysoMELIDAE. 
HISTORY. 


The striped cucumber beetle is distinctively a native American 
pest. It occurs in all parts of the country east of the Rocky 
Mountains and is always on hand to feed upon squashes, melons 
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and cucumbers over this whole region, whether planted in small 
gardens or in large fields. 

The earliest record we have of the injuries of this pest was 
published in 1843 by William Gaylord.? 

As early as 1864, Dr. Fitch® tells us that he has had to use 
some means for protecting his cucumber vines from the “ cucum- 
ber bug” for more than twenty years. In 1852, Dr. Harris* de- 
scribes the work of the “striped bug,” giving a long list of rem- 
edies and stating that a Mr. Levi Bartlett of Warner, N. H., 
has presented a method of making frames to be covered with 
millinet for placing over the vines 


INJURY. 


Usually farmers complain only of the work of the striped beetle 
on cucumber, melon, and squash vines at the time the vines are 
coming out of the ground. Probably the harm done at this time 
causes the largest amount of loss, but nearly as much damage is 
produced later by the beetles gnawing the stems of the vines and 
by their feeding on the flowers; the former weakening the vines 
and the latter preventing the setting of fruit. Some damage is 
caused bythe larvee, or grubs, feeding on and within the stems of the 
vines, but probably no more harm is done to the vine itself by the 
larvee, than is done to the fruit, especially of the muskmelon and 
squash. The larvee feed upon the rind of the fruits, mining into 
them, making them rough and warty and producing conditions 
which afford an excellent foothold for various rots and bacterial 
diseases. The amount of real wilting of vines, due to the work of 
the larve alone, is slight, but the mining of the stems at or near 
the roots weakens the vines and aids the work of diseases. 

At the time of the appearance of the new brood of beetles, 
there is little chance for them to injure the old, tough vines, but 


2 Trans. N. Y. State Agr. Soc., 1843: 127-174. 
3 Tenth Report on the Noxious and Other Insects of the State of New York. 
4 Insects Injurious to Vegetation: 124-126. (Flint’s ed., 1852.) 
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they do cause considerable damage to the fruit itself. They will 
enaw away the rind from immature fruits, while on mature canta- 
loupes they eat holes through the rind and then devour the flesh. 
This injury to the fruit of muskmelons is very noticeable in mar- 
ket garden sections, especially where there are but few wild flow- 
ers, such as golden rod and aster, for the insects to feed upon. The 
injury they do in the fall is not confined to the fruits of the melon ; 
they often attack late planted beans, devouring not only the leaves, 
but also the tender pods. 

Thus it is seen that this little pest is busy devouring our crops 
from late spring until driven into winter quarters by freezing 
weather. In ages past, before they had cultivated crops to eat, 
they fed upon a few wild species of the gourd family and upon the 
pollen and flowers of many other plants. They still have this 
habit of feeding upon the pollen and flowers of plants, but we 
have no means of estimating the amount of damage done in this 
way nor have we means of preventing it. 


FOOD PLANTS. 


It is well known that the striped beetle feeds not only on cu- 
cumber, muskmelon, and squash vines, but also on all related 
Cucurbitaceae. In early spring I have found them feeding on 
the flowers of wild cranesbill (Geraniwm maculatum). In the 
fall of the year they have been found feeding on the flowers 
of golden rod and sunflowers. They are also known to feed on 
beans, peas, and the tassels, silk and kernels of corn. They are 
said to feed on the flowers of the apple, chokeberry, Juneberry, 
cherry and related plants, also on the wild balsam apple 
(EHchinocystis lobata). 


HABITS AND LIFE HISTORY. 


Beetle-— On Long Island the adult beetles issue from their 
winter quarters in the ground at various times between the middle 
of April and the first of June. During 1897 no beetles were taken 
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until May 18, while in 1898 none were found until May 30, and 
during both 1897 and 1898 the adult beetles did not appear in 
injurious numbers until about June 10. The solitary specimens 
seen during the latter part of April and even during May appear 
to be stragglers looking for something to devour. ‘The chances 
are that these early beetles are so fortunate as to find winter 
quarters in buildings and under rubbish where they do not have 
to go so deep into the soil to be beyond the reach of frost as do 
those that hibernate in the open fields. For this reason we fre- 
quently find them during warm days in April and May. 

Both males and females feed ravenously for five or ten days 
(June 5 to 15) after which they commence to mate. Previous to 
pairing and especially during the first three or four days of their 
feeding period they eat tender and tough, clean and dirty, and 
even poisoned leaves and stems. If food is scarce, they will eat 
cucumber, squash, and melon plants off down to the roots, and 
dig after those that are not yet out of ground. During this period 
they also show a decided preference for the squash. ven where 
the squashes are planted in the same hill with cucumbers or musk- 
melons the beetles will devour the squashes first. 

After their first ravenous appetite is satisfied and they have 
commenced pairing, they do less feeding and are more particular 
as to what they eat; feeding then only on the more tender parts 
of the vines, especially the flowers. At this time they absolutely 
refuse to feed on any part of the vine that may bear foreign 
substance on its surface. This habit makes it impossible to kill 
them with a poison after pairing commences. They will not al- 
ways leave the treated vines, but do their feeding on the grow- 
ing tips of the vine and on the flowers. All poisons should, there- 
fore, be applied before pairing commences. 

Pairing continues until the middle of August, even though egg 
laying may have ceased a month before. The tendency to pair 
is so strong in the males that I have even found them attached to 
the females of the twelve-spotted beetle. 

Egg.—According to observations made in the field during 1898, 
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ege-laying begins about July 20, but dissections show that the 
deposition of eggs could begin the latter part of June and that it 
ceases entirely by the last of July. Hence, the egg-laying period 
of the beetles, in this section, extends over about one month. It 
is not known for how long a period an individual beetle continues 
to deposit eggs, but this period surely varies in different individ- 
uals. Specimens in confinement and excited, deposited a large 
number of eggs in a few hours; many of which were in clusters. 
In all field observations the eggs have been found deposited singly. 

Some writers have stated that the eggs are deposited in the soil 
and on the stems near the roots. In only one instance have I 
been able to find an egg near the roots; this was found in a cavity 
in the stem where the beetle had been feeding. I have frequently 
found the eggs caught in the hairs of the leaves at the growing 
tips of the vines. This, together with the fact that very few 
larvee compared with the number of beetles which appear in the 
fall, are found in the stems, especially of muskmelons; and con- 
sidering that the larvee have been found feeding on the rind of the 
fruits of muskmelons, indicates that the eggs are usually dropped 
wherever the beetle happens to be feeding. Hence, they are just 
as liable to be dropped on the ground as on the surface of a leaf. 
Probably the eggs are laid during the middle of the day, and, as 
the beetles go to the underside of the leaves and even crawl under 
the vines to find shade, the eggs are generally deposited in these 
places. 

In 1864, Dr. Fitch’ stated that the eggs are dropped on the 
ground. A number of other writers state that the eggs are prob- 
ably deposited below the surface of the ground on the roots of 
the vines. If these writers are correct in their assumption, the 
beetles vary considerably in their habits of depositing eggs. The 
length of time required for the egg to hatch is not known. 

Larvae.—<According to Dr. Henry Shimer,® the larva or grub 


5 Tenth Report on Noxious and Other Insects: 439. 
6 Prairie Farmer, August 12, 1865. 
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requires a month from the time it hatches to obtain its full size. 
In general, persons who have written anything regarding the 
striped beetle, since Dr. Shimer’s observations were made, have 
given the same period for the development of the larva. As shown 
by the author’s dissection of female beetles, the egg-laying period 
can extend from June 20 until the last of July. I have collected 
half-grown larve as early as July 10 and found larvee still at work 
as late as September 17; hence, if the eggs are all deposited by 
the last of July, some of the larvee must require two months to 
complete their growth. Probably the length of the larval period 
depends on the food supply. 

F. H. Chittenden’ says: ‘“ The larval period is passed in the 
earth, at the base of the stalks, and larvee are often found within 
the stems above ground.” 

I have very rarely found the larve within the stems of musk- 
melon, which is apparently too woody for them to penetrate. 
They are frequently found in the stems of cucumber and squash, 
but I have not found them in such numbers in these places as 
upon the rind of the muskmelon fruit where the latter comes in 
contact with the moist earth. I have also found them working 
on squash and ripe cucumbers in the same places. In a few in- 
stances I have been seen them working on the lower surface of 
squash vines where the latter come in contact with moist earth. 
Close examination will reveal the fact that cucumber, squash, and 
melon vines appear to be eroded at other points besides where they 
are attached to the root and frequently the fruits will have the 
same appearance. This is all caused, probably, by the larve of 
the striped cucumber beetle and of the twelve-spotted beetle, 
where both occur. It surely is their work at the base of the 
plants and on the fruits of the muskmelon. Hence the statement 
that the larval period is passed in the earth at the base of the 
stalks is partially correct, but all facts would be covered better by 


7U. S. Dept. Agr., Div. Ent., Bul. No. 10, n. ser.: 28. 
17 
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stating that the larvee of the striped cucumber beetle require moist 
earth to live in and that they feed upon the vines and fruit of the 
squash, melon and cucumber wherever the latter come in contact 
with the moist earth. Possibly they feed upon the roots proper, 
but we have no direct proof of this. 

Pupa.— Mr. Chittenden has proven that the pupal or resting 
stage can be passed in seven days. A number of writers have 
stated that the pupal stage lasts two weeks. The larva forms an 
earthen cell in which it changes to a pupa, but does not form a 
cocoon as stated by some. 

Hibernation.—According to Dr. Shimer* and Mr. Saunders® 
the striped cucumber beetle passes the winter in the pupal state. 
This is a mistake, as more recent investigations show that they 
pass the winter as adult beetles as does the potato beetle. Like 
the latter they go below the frost line to hibernate. 

Number of broods.— Most of the writers to whose work I have 
access, state that there are several broods of the beetles each year. 
It is true that the beetles occur in large numbers in the spring and 
again in the fall, and if the statement that they hibernate as pup 
is correct, then the statement that there are at least two broods 
each year would be correct also. My field notes show that the 
beetles begin to decrease in numbers toward the end of July, but 
do not all disappear until September, and sometimes not until the — 
new brood of beetles appears. Thus beetles can be found 
throughout the entire summer and fall. In fact, during July, 
August and September of 1898 I was able to collect beetles every 
week. The dissections indicate that the beetles collected during 
August and the first half of September were mostly males and 
diseased or imperfect females. The dissections of the females of 
the new brood show also that the reproductive organs are not 
developed and do not develop even as late as the middle of October. 
Furthermore, by the dissections it was shown that a large amount 
of fatty tissue is formed preparatory to hibernation. It addition 


8 Prairie Farmer. August 12, 1865. 
9Insects Injurious to Fruits: 363. 
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to the above facts, observation in the field showed that there was 
no tendency to mate during the fall. Hence it is evident that the 
statement that there is more than one brood each year is wrong. 
The numerous beetles seen in the spring are the same beetles 
that were seen in the fall, which have hibernated. 

Summary.—At the present time, the known facts regarding 
the life history and habits of the striped cucumber beetle, com- 
bined with what is known of closely related species of beetles, 
indicate the following cycle: The adult beetles hibernate in the 
ground below the frost line. In the latitude of Long Island they 
issue from the ground during May and the first of June, depend- 
| ing somewhat on the weather conditions. They feed ravenously 
for a few days before they commence to pair. Wherever they 
chance to be feeding during the latter part of June and during 
July, there they drop their eggs. The larve or grubs require 
moist earth in which to live; they feed upon the vines and fruit 
wherever these come in contact with the moist earth. About one 
month is required by the larvee to feed and develop, after which 
they form a small cavity or cell in the ground, and change within 
this to the pupal or resting stage. The pupal stage lasts from one 
to two weeks, when the adult beetles emerge. The new brood 
of beetles commences to appear about the middle of September. 
At this time but few of the old beetles are left. This new brood 
feeds greedily until driven into hibernating quarters by frosts. 


DESCRIPTION. 


The adult striped cucumber beetle, or “striped bug,” as it is 
wrongly called, is too well known to need any description. 

As the eggs have never been described, and as the larval and 
pupal stages are not so well known, they are given. 

Egg.°— To the unaided eye the egg, when first deposited, 
appears to be very light yellow in color; nearly round and but 


10 Shortly after the above description was ready for the printer, I received 
U. S. Dept. Agr., Div. Ent., Bul. 19, n. ser., in which F, H. Chittenden de- 
scribes the egg, hence his description has priority. 


260 Report oF THE ENTOMOLOGISTS OF THE 


little larger than the point of an ordinary pin. As seen by the 
aid of a microscope or good hand lens, it is found to vary in 
shape from a perfect ellipse to an oval, and is not as pointed as 
the egg of the corn root worm( Diabrotica longicornis), as shown 
by illustration of the latter as given by Dr. Forbes." They have 
the same pentagonal markings as have the eggs of the D. longi- 
cornis. The eggs average 0.69 mm. long and 0.48 mm. wide. 

Larva.— The larva, or “ grub,”’ would be described by a farmer 
as a small white wire-worm with a dark brown head and tail; it 
being hard to tell which end is head and which is tail. In shape, 
they are nearly cylindrical, about one-thirty-second of an inch 
wide and varying from one-fourth to five-eighths of an inch in 
length. With the exception of the head, first segment back of 
the head and the anal plate, which are dark brown, the body is 
pure white. ‘The head-end can be distinguished by the fact that 
the head is only about one-half as wide as the body. The anal_ 
plate is as wide as the body, darker colored than the head, in fact, 
nearly black at the margin. The above are the only characters 
to be seen without the aid of a hand lens. With the latter, the 
anal plate will be found to have two minute, upturned teeth on 
its posterior margin. A few scattering hairs can also be seen. 
Six small thoracic legs will be found near the head, and one pro- 
tractile proleg will be found on the ventral side of the anal plate. 

Pupa.—During part of the pupal or resting stage, the striped 
beetle is nearly pure white in color. The peculiar shaped wing 
pads and folded legs are the most conspicuous part of its body. 
A few scattering hairs can be seen by the aid of a lens. 


PARASITES. 


Dipterous.— The dissections show that old beetles, taken during 
the latter part of July and during August and September, were 
frequently parasitized with the maggot of a tachinid fly. The eggs 


11 Twelfth Report of State Ent. Ill., 1882: 18. 
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of this fly are laid on the body of the beetles. After hatching 
from its egg, the maggot eats its way into the body of the beetle 
where it proceeds to devour its host from within. The parasites 
undoubtedly cause the retarded development found in many of 
the beetles when dissected. 

Entomologists who have bred these parasites have always ob- 
tained but one species of fly; hence I assume that the maggot 
found by dissections was that of a fly called Celatoria diabroticae 
Shimer. 

Worms.— I am unable to find in any of the entomological 
writings, mention of the fact that a species of nematode, “ Kel- 


) 


worm,” occurs as a parasite within the body of the striped beetle. 
Several beetles were found to have vast numbers of these parasites 
within their bodies. | Whether this worm found by dissection 
within the bodies of the beetles is closely related to the trichina 


“measly pork” or is related to the 


that infests swine and causes 
anguillule that infests plants, remains to be proven. As all the 
material was preserved simply for the dissection of the beetle, 
none of the worms were obtained in the best condition for micro- 
scopic study. 

REMEDIES. 

Although certain classes of agricultural paper writers have an- 
nually, for nearly fifty years, recommended various foul-smelling 
remedies which are warranted to keep the striped beetle away 
from cucumbers, squashes and melons, this pest continues to be as 
injurious as ever and seems to be constantly increasing in numbers. 
If the remedies which are warranted to keep the beetles away 
from the vines would do so, even though the beetles are not killed, 
there ought to be a decrease in their number; since, so far as is 
known, the beetles breed on no plants except the squash, melon, 
cucumber and plants closely related to them. 


POISONS. 


As shown under “ Habits,” there are only two short periods 
during which the striped cucumber beetle can be actually killed 
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by poisoning: First, just previous to the time when the beetles 
commence to pair, and second, during a short period in September 
and October. Poisoning during the latter period is effective only 
on areas where fall-flowering weeds are scarce. 

Spraying cucumber and melon vines with Paris green and water 
has often been recommended. Tests during the past two years 
show that very few beetles are killed by this method and that the 
risk of killing the vines is too great to allow the measure to be 
recommended for general use. Instead, I would recommend the 
use of the poisoned bait which is given under “Trap crops.” 


PREVENTIVE MEASURES. 
COVERINGS. 


One of the oldest methods of keeping the beetles from the small 
plants is the use of covers. As near as I can determine, this 
method was first used by Dr. Fitch,’? who in 1865 claims to have 
used the method for twenty years previous to the time it was 
published. According to Dr. Harris’ the use of covers was 
published in the New England Farmer previous to 1852. The 
cover recommended by Dr. Fitch was, apparently, a crude affair, 
while that reeommended by Mr. Levi Bartlett in the New England 
Farmer, as quoted by Dr. Harris, was apparently just as handy 
and simple as those recommended in 1889, forty years later, by 
Professor Weed. 

The styles cf covers recommended vary from an ordinary box 
open at top and bottom, the top being covered with cheese cloth 
or with miilinet, to patented wire covers which are costly. The 
least expensive forms are the box just mentioned; wire or staves 
bent in a half circle, the ends stuck into the ground over the vines 
and then covered with cloth, which is held in place by placing dirt 
along on the edges; and lastly, a box made from two short boards 
six inches wide and a rectangular cloth. The two ends of the 


12 Tenth Report on Noxious and Other Insects of the State of N. Y.: 440. 
13 Insects Injurious to Vegetation: 125. Flint’s ed., 1852.) mn 
14 Ohio Agr. Exp. Sta. Bul. 13: 146-147. 
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cloth are tacked to the edges of the boards; short cleats nailed to 
the boards are inserted into the ground and hold the boards on 
edge and the free edges of the cloth are covered with dirt. 

During 1898, Mr. John O’Donnell, a market gardener of the 
Borough of Queens, tried the six-inch wire plate-covers on a large 
scale as shown in Plate XVIII. These cost two cents apiece when 
bought by the thousand; the cost per acre for first year being a 
trifle over $40.00. These covers are provided with a tin margin 
which is very convenient for forcing them into the soil, thus keep- 
ing the beetles from working under them. ‘This style of cover 
answered very nicely until the plants were up but, like all covers 
they have the disadvantage of protecting the vines only while 
coming through the ground. If left over the vines too long, the 
latter are liable to become drawn and weak. At best there is 
danger when the covers are removed that a heavy wind will in- 
jure the vines to such an extent that they will never recover. Be- 
sides, all covers have the disadvantage when used alone, of not 
only giving the beetles a feeding place, but a breeding place when 
removed. | 


TIME OF PLANTING. 


Growers who raise cucumbers for pickling purposes practice 
late planting; planting for this purpose during the last week in 
June and the first week in July and thus avoiding the ravages of 
the beetles during their spring feeding period. During the past 
few years, the ravages of the cucumber mildew on the late crop has 
made it desirable, on the part of pickle growers, to plant earlier. 
Furthermore, in preparing a grade of pickles known as “ dills ” 
an early pickle is preferred. Mr. Chittenden” states than in some 
sections planting in frames and hot houses, and transplanting to 
the field is advisable. By planting in the field as early as pos- 
sible, and following the directions given under the head of “ Trap- 


crops,” the use of covers for melons and cucumbers can usually be 
avoided. 


15U. S. Dept. Agr., Div. Ent., Cire. No. 31, 2d ser. 
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TRAP CROPS. 


(1) Beans.— The bean has often been recommended as a food 
plant to be used to keep the beetles from cucumbers. In sections 
of the country where golden rod is not plentiful during the fall, 
the planting of beans in and along the margins of cucumber and 
melon fields about September 1 ought to make a good crop upon 
which to poison the new brood of beetles. As soon as the beetles 
are noticed feeding upon the bean vines, the latter should be 
thoroughly dusted with green arsenite (copper arsenite’®) or even 
Paris green. Although not tested, I doubt if beans would be a 
good trap crop to use in the spring unless they were younger and 
more tender than the vines of the crops being protected. If the 
beetles cared more for beans than for cucumbers they would be 
found in the bean fields instead of in the cucumber fields during 
the spring. Possibly beans could be used in small gardens as a 
spring trap-crop in connection with covers. 

(2) Squashes.—In 1898, a series of tests on the use of squashes 
as a trap-crop the details of which are given under the head of 
“ Field notes,” were carried out on an extensive scale in the pickle 
section of Long Island. The results show that, by planting 
squashes around the margin of the field where cucumbers or 
melons are to be planted, the beetles will not disturb the cucum- 
bers, and, if several plantings of the squashes are made and al- 
lowed to remain on the field, the beetles will disturb the cucum- 
ber vines but little during the whole season. We do not recom- 
mend the planting of squashes simply to feed and grow the beetles 
upon, on condition that they will not disturb the cucumbers, but 
do recommend their use with other measures as followed in the 
field tests. Squashes, if used rightly, answer the purpose for 
which covers are used. The beetles feed on them and thus allow 
the cucumber and melon vines to make their early growth undis- 
turbed so that they can better withstand later attacks. Further- 


16 Lead arsenite is also colored and sold under the incorrect name, green 
arsenite. 
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more, there are a few days during which the beetles can be poisoned 
on the squashes; hence they are a valuable adjunct even where 
covers are used. 

None of the measures recommended thus far are as valuable 
when used alone as when several are combined together as was 
done in the field tests. Possibly the use of Bordeaux mixture and 
squashes would not be as economical in small gardens as would 
the use of covers and squashes. For growers of pickles and those 
who grow cucumbers for market, I would recommend the use of 
Bordeaux mixture on the cucumber vines and the use of squashes 
both as a poisoned bait and as a lure. Several rows of squashes 
should be planted around the margins of the field about four days 
previous to planting the field with cucumbers or melons, as the 
case may be. If desired, the squashes can be put in drills a few 
feet apart, or even sown broadcast. At time of planting the 
cucumbers, make a second planting of squashes on the margins 
of the field. If the beetles are very thick, a third planting of 
squashes had better be made. As soon as the first beetles are 
seen around the squashes, about one-half of the latter, especially 
the outside rows, should be thoroughly dusted with green arsenite 
or any other form of arsenic that can be most easily obtained. 
Part of the squash plants should be left untreated, for the reason 
that a rain or heavy dew may follow the application of the poison 
and kill the treated plants before many beetles are killed. When 
the cucumbers are fairly up, they should be sprayed with Bordeaux 
mixture, using four pounds of copper sulphate and four pounds 
of quick lime to forty-four gallons of water, or what is usually 
designated as the 1-to-11 formula, for making the mixture. This 
mixture can be applied most cheaply, while the vines are small, 
with a knapsack spraying machine. At the time the cucumbers 
are sprayed, more of the squashes can be dusted with the copper 
arsenite. If possible, the arsenite should be blown onto all parts 
of the squash plant, the object being to allow the beetles not a 
particle of food that is not poisoned. After the beetles commence 
to pair, the squashes can be cultivated out, although it is well to 
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leave a few of the plants for the beetles to work upon, especially 
during the period while the first fruit is setting on the cucumbers ; 
the reason for this being that the beetles prefer the flowers of the 
squash to those of the cucumber. 

Although not absolutely necessary, I would recommend that the 
cucumbers be sprayed at least three times with Bordeaux mixture; 
the first spraying being made as soon as the seed leaves are ex- 
posed, the second, when the third true leaf is exhibited and the 
last, just before the plants commence to vine. Each grower must 
use his own judgment as to the time of these applications. If the 
vines have an early start, and the beetles appear on the field late 
in the season, the spraying will have to be carried along later. 
The cost of three applications of the Bordeaux mixture will not 
exceed $2.00 per acre; whereas the cost of wire covers would be 
$40.00 per acre and probably they will not last over three years. 
The treatment with Bordeaux mixture not only makes the vines 
distasteful to the striped cucumber beetle and to the flea beetle, 
but also protects the vines from anthracnose and various other 
diseases to which they are subject. Finally, I would recommend 
the use of Bordeaux mixture in small gardens after the covers are 
removed. 

Those who cannot afford spraying outfits can use air-slaked lime 
in connection with covers and squashes, as this will make the eu- 
cumber vines unpalatable to the beetles, but it must be remem- 
bered that lime is liable to stunt the plants. 

In conclusion, it must be borne in mind, that neither Bordeaux 
mixture nor air-slaked lime will give absolute protection to the 
vines if the beetles can find no other food plants which they prefer 
to feed upon. 


REPELLANTS AND DRIVERS. 
Other remedies in large number have been recommended. 
Some of them give partial relief, but in most cases their success 


depends upon the habit of the beetles of being easily frightened 
away from the plants, especially after they have commenced to 
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paid. A few of the remedies are distasteful to the beetles, but the 
difficulty of applying them to all parts of the plants, makes their 
use only a partial success. When the beetles are frightened from 
the plants they usually return in a short time. They may not 
appear to be as numerous, but they will be found scattered over 
the entire field and hidden in the loose dirt, gnawing off the stems 
below the surface of the ground. Even the best of these rem- 
edies, applied when the beetles first make their appearance, will 
be found nearly worthless if tested alone; in fact, there are times, 
except where a trap-crop is used, when nothing but a good wire 
cover will prevent their damaging the vines. I have even seen 
them gnaw holes in cloth covers to get at the plants. At such 
times they should have all the poisoned squash plants they will 
eat. 

(1) Bordeaux mixture."“— One of the best remedies for mak- 
ing the vines distasteful to the cucumber beetle is Bordeaux mix- 


17 During the past few years entomologists and mycologists have been recom- 
mending the use of Paris green with Bordeaux mixture for various insect, 
for the following reasons: There is less danger of injury to the foliage from 
the Paris green; the Bordeaux mixture helps to retain the poison on the foliage 
longer than Paris green alone would adhere; and, lastly, the application of a 
fungicide and an insecticide at one and the same time is a saving worth look- 
ing after. 

Observations and tests on potato and cucumber beetles convince me that if 
we desire to kill these pests, the Paris green must be used alone, before the 
Bordeaux mixture is applied. 

In 1896, several tests were made on the Colorado potato beetles, to determine 
effects of Bordeaux mixture as an insecticide. To be sure in each case that 
every part of the potato plant was thoroughly covered, they were dipped in 
the Bordeaux mixture, after which they were placed in a breeding cage and a 
large number of young potato beetles placed on them. Although the plants 
were kept fresh, not one of the beetles would feed upon them, and all finally 
starved to death. This test was repeated three times with the same result in 
each case. The question arises, why not use the Bordeaux mixture as an in- 
secticide? The difficulty is that in the field it is impossible to get the mixture 
onto all parts of the plants, the result being that potato and cueumber beetles 
can find places to feed without touching the Bordeaux mixture. Hence, it is 
seen that when Paris green is used with Bordeaux mixture to kill the above 
leaf-eating beetles, the value of the Paris green is destroyed. If we wish to 
kill these pests,:the Paris green must be applied alone. 


268 Report oF THE ENTOMOLOGISTS OF THE 


ture. This not only makes the vines offensive, but the applica- 
tion of it drives the beetles away from them. Its use gave just as 
good results as air-slaked lime; besides it had the advantage, 
when employed at the rate of four pounds of copper sulphate to 
forty-four gallons of water, of not injurying or stunting the vines 
in the least. Furthermore, it can be more uniformly applied to 
all parts of the vines and it adheres better than air-slaked lime. . 

(2) Air-slaked lime.— Dusting the plants with air-slaked lime 
has long been recommended and often proves quite successful for 
driving the beetles from the vines as well as being distasteful to 
them. But, in order to prove successful, the beetles must not 
occur in large numbers; must have passed their first feeding period 
and commenced to pair, or other food plants must be plentiful. 
Tests during two years convince me that generally the use of air- 
slaked lime, without a bait crop, causes the beetles to work down 
next to the root and gnaw at the stems below the surface. It is 
also liable to be too caustic and stunt the vines. Some have 
recommended the use of Paris green with air-slaked lime. Tests 
of this have resulted the same as in the use of Paris green with 
Bordeaux mixture, viz.: no beetles could be induced to feed upon 
the parts of the plants protected with the lime and Paris green. 

(3) Other remedies.— The following mixtures and remedies 
have been tested along with air-slaked lime: Kerosene mixed with 
air-slaked lime, turpentine mixed with air-slaked lime, kerosene 
mixed with land plaster, turpentine mixed with land plaster, rags 
and corn cobs dipped in kerosene and placed near the plants, and 
tobacco dust. 

The first four gave no better results than air-slaked lime used 
alone. Land plaster had the advantage of not stunting the vines. 
Kerosene used on rags and corn cobs, which is said to smell so 
bad that the beetles will not stay in the same field, was of no value 
whatever. Tobacco dusted on the leaves and placed around the 
base of the plants to the depth of one-fourth inch was of no value 
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in keeping the beetles away. When plants were examined, the 
day following the treatment, the beetles were found feeding on the 
plants, and when disturbed, they hid themselves in the tobacco 
dust at the base of the plants. (These were Long Island “ cuck” 
beetles.) Possibly a good quality of snuff would be more effec- 
tive than tobacco dust, but it would be an expensive remedy. 

Road-dust, ashes, soot, charcoal, salpetre, cow-manure, hen- 
manure, burdock infusion, slug shot and “bug death” are a few 
of the numerous measures often recommended which have no 
value except to frighten the beetles away from the plants at the 
time they are applied. 


CONCLUSION. 


From what has been given regarding the habits of the striped 
beetle, and the results of tests of different remedies, it will be 
seen that no one measure will give absolute protection to the 
vines of cucumber and melon. Furthermore, it will be seen that 
if Paris green, green arsenite or in fact any of the arsenites are 
used with Bordeaux mixture or with air-slaked lime, with the ex- 
pectation of killing the beetles, they will be failures. Hence, I 
recommend the use of squashes as a lure and as a poisoned bait, 
combined with the use of Bordeaux mixture on the cucumber vines, 
and in some cases, also combined with the use of covers. I also 
recommend the planting of squashes or beans in September for 
the purpose of poisoning as many of the beetles as possible during 
the fall. Green arsenite and Paris green can be, and frequently 
are, used with water for poisoning the squashes and beans, but as 
the object of the latter is to kill as many of the beetles, in as short 
a time as possible, it is better to use the arsenites dry, for the 
simple reason that they can be applied stronger and not kill the 
vines as quickly as when used with water. 
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FIELD TESTS AND NOTES. 
work oF 1897. 

Plan of test— The field work of 1897 was carried out on a 
small garden patch of cucumbers and muskmelons at Floral Park. 
The vines were planted in drills and thinned after commencing to 
run. Seven rows of cucumbers were treated as follows, each row 
being divided into four equal parts: 
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The same number of rows of muskmelon were treated in same 
manner. These measures were started May 25, that is, we did 
not wait for the beetles to appear before making the first treat- 
ment. With the exception of the covers the treatments were 
repeated as follows: June 1, 11, 14, 23, and July 6. Where 
Paris green was used in water or dry, the vines were replanted 
whenever killed. 

A summary of the notes shows that none of the above measures 
except the covers kept all the beetles away and in a few cases the 
beetles worked through and under the covers. As soon as a cover 
was removed, the beetles would attack the plants, and where the 
covers were left over until the vines were ready to run, the plants 
were twisted and injured by the wind after the covers were re- 
moved, so that the plants were worthless. 

During the first ten days a few dead beetles were found around 
the plants treated with dry Paris green. 

In all other places where Paris green was used, also in all cases 
where the laurel green was employed, no dead beetles were found. 

In every case where air-slaked lime was used, the plants were 
stunted. 

Of all mixtures and combinations of mixtures the Bordeaux 
mixture gave the best results. The resin-lime mixture answered 
as well as the Bordeaux mixture simply because it contained lime. 

Kerosene and turpentine used with air-slaked lime or with 
land plaster gave no better results than air-slaked lime used alone. 

Where all the above substances were used, the beetles worked 
on the under side of the leaves and gnawed the stems below the 
surface of the ground or wherever they could find a spot not 
covered with an unpalatable substance. Rags and cobs soaked in 
kerosene were absolutely worthless; none of the vines were saved 
by these substances. The same was true of tobacco dust. In 
fact, the beetles would feed on the leaves that were dusted with 
tobacco and if disturbed would hide in it, where piled around 
the base of the vines. 
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WORK oF 1898. 


The tests of 1898 consisted: First, in the use of Bordeaux 
mixture on the vines we wished to protect; and second, the use 
of green arsenite dusted on a trap crop of squashes for poisoning 
the beetles. The tests were made in three distinct localities. 
One field, consisting of one-third acre of muskmelons, was located 
at Floral Park, N. Y., on the grounds of John Lewis Childs. An- 
other field, containing two acres of cucumbers, was located at 
Hicksville, N. Y., on the grounds adjoining the factory of the 
H. J. Heinz Co., under the management of Mr. Merritt Horner. 
The third field, containing one acre of cucumbers, was located at 
Smithtown Branch on the farm of Geo. W. Hallock and Son. 

In addition to the above, a test of six-inch wire plate-covers was 
made on the farm of Mr. John O’Donnell at Jamaica, N. Y. This 
was an individual test and not under the direction of the Station. 
We were allowed to note results, but no record of yield was kept. 

Plan of tests—— The original plan was to have single rows of 
squashes planted on the margins of each field before the cucumbers 
and melons were planted. In addition, arrangements were made 
for making later plantings between the rows of cucumbers and 
melons, the distance between being varied. In some cases, cross 
rows of squashes were planted between every third and fourth row 
of cucumbers, between every sixth and seventh row, between every 
ninth and tenth row, between every twelfth and thirteenth row, 
between every eighteenth and nineteenth row, and between every 
twenty-fourth and twenty-fifth row. 

Preparation.— The first planting of squashes was made as fol- 
lows: At Floral Park, N. Y., May 18; at Smithtown Branch, 
N. Y., May 24; and at Hicksville, N. Y., on June 1. 

The muskmelons were planted on May 31 and the first cross- 
rows of squashes planted on same date. The cucumbers were 
planted at Smithtown Branch on May 31; and the first cross rows 
of squashes on same date. At Hicksville, N. Y., one acre of cu- 

18 
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cumbers was planted on June 6, while the second acre of cucum- 
bers was not planted until June 7, and the second planting of 
squashes was made at same date. 

The third planting of squashes was made as follows: At Floral 
Park, June 14; at Smithtown Branch, June 14; and at Hicks- 
ville, N. Y., on June 15. 

Treatment.— Cucumbers at Hicksville, N. Y., were sprayed 
with Bordeaux mixture as follows: June 13, 20 and 29. As 
there was a bare possibility of killing an occasional beetle, green 
arsenite was added to the Bordeaux mixture at the first spraying. 

June 11, marginal squashes at south end of field where beetles 
had commenced work were dusted with green arsenite. 

June 13, the remaining marginal squashes were treated as fol- 
lows: One-fourth dusted with green arsenite, one-fourth dusted 
with lead arsenite, one fourth sprayed with green arsenite in water, 
one-fourth sprayed with lead arsenite in water. June 24 the first 
cross rows dusted with green arsenite and lead arsenite; June 29 
last planting of cross rows dusted with green arsenite and lead 
arsenite. 

At Floral Park the muskmelons were sprayed with Bordeaux 
mixture on June 14 and 21 and July 1, green arsenite being used 
with the mixture at the first spraying. 

June 14, the marginal squashes were treated as follows: One- 
fourth dusted with green arsenite, one-fourth dusted with lead ar- 
senite, one-fourth sprayed with green arsenite and water, one- 
fourth sprayed with lead arsenite and water; June 21, dusted first 
cross rows of squashes with green arsenite and lead arsenite. 

At Smithtown Branch the field of cucumber vines was sprayed 
with Bordeaux mixture on June 29 and July 20 and 28. Very 
few beetles occurred on this field, hence no other treatments were 
made, 

Summary of notes and results—— Melon vines at Floral Park 
sprayed with Bordeaux mixture (1-to-8 formula) were injured 
not only the first time when green arsenite was added, but also at 
the second spraying when the latter was not used. 


New Yorx AGricutturaAL ExprerrmMent Station. 275 


Green arsenite and lead arsenite, used in water, at the rate of 
one-half pound to 48 gallons, killed the squash vines sooner than 
where applied dry. Very few dead beetles were found around the 
plants sprayed with arsenites in water, while plenty were found 
dead around plants dusted with green arsenite. Lead arsenite, 
used dry, did not kill the vines as soon as did the dry green ar- 
senite, but no dead beetles were found where the former was used. 

The cucumber beetles did not find the vines at Floral Park 
until June 14. Though they were quite numerous after this date, 
not a solitary hill of muskmelons was lost by their work. Enough 
squashes were kept growing on the margins of the field to furnish 
them with all the food they required. Plate XIX shows one side 
of this field taken July 19, with squash plants on margin. 

In no case could I find the larvee working at the base of any of 
the melon plants, but by the middle of August they were quite 
plentiful on the underside of the fruits. 

By the middle of October the beetles were so numerous that 
they destroyed all the late set fruits. 

The cucumbers at Hicksville were injured by Bordeaux mix- 
ture used (1-to-8 formula). Later sprayings (1-to-10 and 1-to-11 
formulas) did no harm. 

Large numbers of the striped beetles were killed where the first 
application of green arsenite was made June 11. A few dead 
beetles were found around squashes dusted with green arsenite 
June 16, but none were to be found around plants which were 
dusted with lead arsenite, or even where both arsenites were used 
in water. Squash plants sprayed with copper and lead arsenites, 
at the rate of one-fourth pound to 48 gallons of water, were only 
slightly injured, while in cases where both substances were used 
dry, the plants were killed. 

I never saw such myriads of the striped cucumber beetle as 
occurred on this field. On the acre of cucumbers planted June 3 
nearly every hill was saved, while on that planted June 7 about 
one-half of the acre had to be replanted three times in order to 
get a stand. Two factors combined to produce the failure to get 
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a stand on this late planted acre. First, we had planted only 
about one-tenth as many marginal squashes at the first planting 
as was necessary to supply the large number of beetles with food; 
and, second, at time of first spraying with Bordeaux mixture 
the late planted cucumbers were just coming up. The result was 
they could not be thoroughly sprayed, and, as soon as the beetles 
had devoured the marginal squashes, they went after the cucum- 
bers, even before they were up. It was interesting to note the 
instinct shown by the beetles in finding the cross rows of squashes 
as soon as they came up. 

Picking on this field was commenced July 30 and continued 
until September 10. In all 143,455 marketable pickles were ob- 
tained from the two acres. These sold for $183.68. The yield 
per acre was 71,727 pickles and the value per acre $91.84. 

At Smithtown Branch but few beetles appeared on the field. 
These came late in June and fed entirely upon the marginal 
squashes. The result was a perfect stand of cucumbers. The 
vines were injured slightly by the first spraying, the 1-to-8 formula 
being used. 

Picking on this acre was commenced July 19 and continued 
until September 3. A yield of 90,536 marketable pickles, valued 
at $113.16, was obtained. In addition, 400 ripe cucumbers were 
sold; about 1,000 ripe cucumbers and 7,000 nubs, actual count, 
were left or the field; making a total yield of 98,936. 

Conclusion.— The results of these tests show three things: 
First, that if the 1-to-8 formula for Bordeaux mixture is used 
young cucumber and muskmelon vines will be injured; that it 
will make the plants unpalatable and drive the beetles as well as 
any other substance recommended for the latter purpose; and that 
it is much cheaper than covers. Second, that if green arsenite 
is used dry on squash vines before the beetles commence to mate, 
many of the beetles will be killed; also that neither the green 
arsenite nor the lead arsenite are very valuable if used in water. 
Third, that a combination of measures must be used, and, that 
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the beetles must be attacked at the proper season in order to be 
successful in combating them. 

On the supposition that two fields, which were equally well 
eared for and from which pickles were picked approximately the 
same number of days, would produce approximately the same num- 
ber of pickles, some idea of the damage this pest can do to a crop 
ean be obtained by comparing the yield at Smithtown Branch, 
90,536 per acre, where, comparatively speaking no beetles oc- 
eurred, with the yield at Hicksville, 71,727 per acre, where it 
was a struggle to save the vines. The difference in yield per acre 
in the two places was 18,809. At least one-half of this difference 
should be credited to the work of the beetles. If no effort had been 
made to prevent their work at the latter place, the late planted 
acre would have been a total failure. 


SEXUAL DEVELOPMENT OF THE CUCUMBER 
BEETLE. 


The data given in the following tables are taken from micro- 
scopic dissections of material collected during 1898. 


Report oF THE ENTOMOLOGISTS OF THE 


278 


‘sa[nyjimsue A[qeuqord — sepoyemou yz paziyisvacd sva F ‘ON 


“oes FYSIBIIB WS 


‘ovs JYSIVI}s WV 
‘oes JYSIVI}S V 
“yous PS eI}s V 
‘OB1V'T 

‘yors PYSeVys VW 
‘yoes JYSIVIYSs V 
‘pasavyue AyqsIg 


‘qonod A10z8;ndop 


*s33q 


. 


*9}BP SIY} WO pazoa{[oo ara SuawtOeds Sutsied May YW —SALON 


"ss * T]BUIS AT 


epee ss Teuts Mag 


SV iciaks © anaes Oh) @ & [[vus AIA 


"+ [Jems A190, 


* [jews ‘sno1UNn yy 


‘UMOLS P.ATY}-dU0 ‘snNo.aTIN NY 


"7 * UMOLS Jey ‘sno.UINN 


“sora 


* + spodojeaop ATeryAeg 
* + ‘padojoaop ATperjAvg 
* + spedojaaep Ayjerjaeg 
"sss + * padojaaap JON 
Feeeeeee s+ padoraaag 
Fereeeee + + padopaaag 
beseeeee © + podopaaag 


*SOLIBAQ 


. 


TTvas' 
Temas 
T1sug 
as1V'T 


Trsws 


asivy WNIpey 


eSB] UINIpeyT 


*newopqy 


* 6 alwrele "ee *padojaaop Alperjaeg Shia hi a [nie le eke, Bele el ee. ante [yeu °° IQ ON 


ee 
eae 
mene 
Bey: 
steer 
Tea 


*So]BUIO WT 


‘TILIA UAAWAOAD AIVWAY AO LNAWAOTAAIG: TVAXaAg 


‘sajpu aur ‘saypwaf aybig. *ZZ une “XK ON ‘YAO 1040), 7 7D Uayn, suawmody *] 


279 


New Yorx AGricutTuraAL ExprErRIMENT STATION. 


*pozoa[[oo uoyA Suttred suouroeds May W —aLON 


5 eseneneceneenenneeeeeereee se 
—oOCOCO — nn aan 86868 


Lod1eT so MOI see UMOLS uy ‘snoroun N Cet Bic i et I aCe Ce Yr Wier CeCe) ‘+ + podojaaag Gis vi eelul es ex6 e, Mie ela wie anIe'T BL ION 


"pag.reyuy 5 Pec eae Hale “"UMOtd A[Ivau ‘snorauMN ** °° aaa hacia a Dar ts 8) 0)-) 0 Lost g pas Set PANO Ry umIpay ° “ 3PLON. 
-aqny WSI4s yale asevretiavter quelionei wWiscadmier etaincan “+ [ous mag «°°: Drone ev archene * padoyaaap Aypen.eg ee oD Welk feite re ele lernarennts jeg + TT oR 
‘aqny Wyss ¥ Bes init GS Wi8 Wek Oe eR ACER. TOTES Meo Tey ae ae Sar * podoj aAap Aen aR cea (1: We 1) 
aqny) WSs W a 66.6 8) 6 6c ae gr ke kee pean agers a SOLOING a Seve (6.8 ore 6 6 (ee be "+ padojaaap ON TONS SS CPS rake OMT TICS SS 1 ‘ON 
‘posinyita Kyyysayg cot: MOIS APGSU: "SNOTIMTM KT yar ese ee ae : podojaaaq ***** “-7** GS1G, TUNIpapy "=o" On 
‘aqny ysis : areieicnoturae a {yeuts ‘sno.auin gy Svein krcstnaeracers Oita podojaaap Airing ais esses 05s 118 RTSREOR = Fiei iy aes Feo ay ‘ON 
“aqn} JYDIV.YS W w/e at ale se Pci uted * pedojaaap JON PWC) ORO Wet Me oucy Coc podojaaop AL[Vryarg o.0 650 8 e 46 a.m) Speke eee [ewg Se SO ‘ON 
‘ODIV'T S/n) 6) © 6 ore S016" bea le, eee solves pacdo 
“TeAep spartty- OA\} ‘SNo.aIINN PSN, 0). ele eum vel eh erney6 site ler ty podojoaag ey * B18] WIN Ipayy “se 8g ‘ON 
‘O51R'T aitie) 5 wa ieee Sese Keck iste verse anecee ve, 18 pado 
“JOAOP SPANT}-OAN} “SNOLAMIM NE TTT tsetse tes padofaaag wort sess © eBel UMIpeyy °° **p ‘ON 
“‘Tedolin “pedojadep J(vly “smo.towmyy “°° “U6 es " pedojesap Alera fst Saay UN payy, «Se ORE 
‘pesiequa {]yyAYG “ott "UMOId J[BY-ouO “SNOtoOIN: “oo sees pedojaaog ‘"******** * os1el wnIpayy °° ° +z ‘ON 
‘aqn} Wyss Par U Ce SOROS ARE Ti ‘sno1ouinN Sree tater i= ha podojaaap Ayeyarg el biels hte, oa sana coh aterainle eine [ewg “TL “oN 
‘yonod Asojejndog = *s83q7 *so[nag ‘SOLIVAGO ‘mAeMOpqy *sO[VUIOT 


‘sa]DUW UWaajxLIS PUD sajvUal Ud2IUIY “FS aUNG “A “N ‘Opplasyory yo uayDy *[] 


ReEpPorT OF THE ENTOMOLOGISTS OF THE 


280 


*peziyisvied usaq pry A[yueredde ‘g ‘on ‘ATWO opis ouo uo padojaAsp satIvAo “F ‘ON 
‘paSie[ue Sv Yove UT UO[Ov ay} 4yNq ‘sUvsIO eAtjonpordes OU paMoys sojeutay Jo susUtIoads va14 T, —'SALON 


qremig ccc + yes ‘snorommyg - podojoaop Ayremieg “oo ‘+ [yemg °°" "TT ‘ON 
‘azis UINIpay °° ‘Mog clot - mAOIS TN ee + pedopaaag “oo' ott ++ gv °° OL ‘ON 
ywuis AIA“ eee Ree Se TEES TADS LTE RE ees + padopaeq ° oe ++ 9SaeqT -°*°@ ‘ON 
‘aSiey - ypeue ‘snoroumyy “°° + padopaasg -°°°° °°" : aSavy umipeyy ***°g ‘ON 
‘aSxel umIpayy -+ -umoaB-Jey ‘snoromMyT -+ pedojaaeg -°°°- °° °° - aSxey wmrmpeyy °°", ‘ON 
‘eBre] ‘snoreumy ee ata sia M Sie; w OTO UTS precenteNen ees + pedopaag “oo -* gSreqy *°°°9 ‘ON 
-‘gSxey A[peuuouqy °° CY -mMoad TE ++ pedojaaeg «occ ++ Suey ‘*°°¢ ‘ON 
‘oqny users yo I <a + padopasg «7°07 : aSxep umrpeyy °° °F “ON 
‘Bel UMTpE ss qeug sc - padoyaaop Aypenaeg ooo - aBavy wunpeyy “°° *e “ON 
‘eqn, qysiens yo - [yeus ‘snozoumyg «8 : podoaaop Ayenaeg coc ++ qpeug **°°g ‘ON 
‘aBiey ‘snosoumy SSP nS Pre ICMIRORR SSM OD ics peeMTIC :pedopaeg oes - + aByeqT “°° T ON 

*qonod A10jeyndop *s33q *‘soynAO *SOLIBAO “TmawWOpqy “‘So[BWOT 


“pajoassyp saypu ouru-hyuaa4y ‘sayowal uaajinog ‘9 fine “X “N ‘aqasyory 4D pe7027100 “III 


281 


New Yorx AgricutturaL Experiment Station. 


‘sorny[insue A[qeqord ‘sapoyeueu 41M poziysvaed g ‘ON 
‘poziyiseied Ajjue1vdde g ‘on “A[UO opis auo uo padojaaep Arvao ‘g ‘oN —SuLoN 


eee Se 


SH A RO cc em seanen ann ETS Moe ee Retr ene ee ION ae pee eee 
et fit ee oe ee Ri a tear e ee eee «2 ie eco 
cea A Maes eo oes hc Gre -ghaitniters cara eee » det tana ae 

EMH PNIBORR Cie 4 ta atl dea age Bindery oly &, Sie i An setts Toei OB tte eae 

on eo ae = fe eon AEG eR . 2 GE Sree eo ee 
a cee re Piet Bi erence ii Ath eee eres tet dines OE oe: 


See 


*yonod A10;e[ndop ‘SSS *sornag *SOlLIBAO “mUeULOPgY : *so[BU10,7 


"p2q0a8 Sip sazpm snof pup sajpmial arg *g fine “x “KN ‘yMg 1D407,q 4D P2}992]0,) “AI 


Report oF THE ENTOMOLOGISTS OF THE 


282 


‘poztyisvivd usveq A[juaiedde pry [ ‘ON —SLON 


‘IBF TIMIpEpy “RNOOEINy 2s eo aunue se ueliec eis Roldinfistidtha le asureatia lt aanituieraien« oern om pedoyaaog Sh Soa ® eh ne 6 eee eral ee) ase] Barr | | 
‘aS18| winipepy "°° ** “taxegpe eth eet * UWMOIS Tap eMangess me4 +t ate ween 6 one pedojaasq «ays, Geplesl Bier Qo ede sees oe asi] ST 
Tieuit ee Ae Sorte aiden u ae: SSEL DCE VAcAn GyOLT: | TEMP ORM eo ed maret onto soa Le came a ee Se + uayunayg °°" ‘ON 

*qonod A10;8[ndop “Ss3q *sopnag *SOLIBAO “uetLOpqgy *SoTVUlET 


“pazoassup saypu anoj pup sozypwas saiyt, “91 fine “A *N “Yd 1040)q 40 p2}922]09 “IA 


-f[uo apts auo uo A1vAo UV pey FON “SPIUIYOR] YIM poztyisvred 19M F PUL E “SON “padIe[Uo YONUL oUrysoPUT PvY J “ON —SALON 


‘asie] Ald A Cie wi to) “MOST fie ee eckehiey ae. ete, o\e a heb) 0./6l ey okatena ©. Marae! ee) MR ainda elias GMa ste rie 6 ke) <eiem res podoyoaoq Boon wattage ont ean cong At ee aoIe'T 2 Se OINT 
‘OS.1B'T a ore) b6' ele MOT eee eee ee oO) ein ce Diep 0.6: 01,0: 0. © law Morse: cal ar 8) ene aie e he a we Ka Om podojaaog se aw eat a Me™ saa Set eel a rate n es! ova aB.1e'T eee ¢ “ON 
*T]Bug *SNO.1aUIN NV aie 6! 698, 4) mane. byiel'@ S10 (ele eu ea 0: 6, e¥al wuels) eins «1 piipliuiie: Wisliets isieMnts pes poedojaaag ave. aes hye tke 2 site ote ee mie asie'T eee “2 “ON 

*pado 
-[aAep A[pewsoaqy AO vt oa “MOT aa UMOLS-[[NJ ‘snoi1euin ue ie 101.616 ele © a) (alin) e8l 6) (eKe he, oie ee pedoyaaog Die! e's sles a.» eis) cele) Sle ee aS1v'T soe aT ‘ON 
*qonod A10jze;ndop *sa3q ‘sonao : *SOLIBAO ‘uso pgy “soem, 


“"pazoassyp saypwm uaazinoj pup saypwas nog “TT fang “Xx *U ‘Yd 10.401,J #0 p2}9271]0,) “A 


283 


New Yorx AGRIcuLTURAL ExprrRIMEenT SraTIon. 


“Pluryor, B Jo yosSem YIM poziyzisvaed [ ‘oN —aLON 
ee ae er ea es Sr a Se ee - 


‘aB1] COMIpOyy. ees Ke pedojasop I MA fy eR NOC ROICVCNCRC CAME Fa womunayg. °° 222 -* wayunryg € ‘ON 
SPs ee AN Sate Ae eel rat” Gatat boeatetatat nine eveleNa nt sae <-\towunayg: ° 70 0 e "* uayunayg *'°*Z ‘ON 
‘aBIV] TIM Mees ts eee eas pedojaaap ROW Way 2 tome ere een He pedojeaeq tia rect Fo ath aSiv'y “TON 


ia a Se eee 


*qonod A10z8[ndop "8334 “SONA *SOLIBAO *noulopqy *so[Bule 


“paqoassiyp sajpU wis pup sazpwas so4y yt, “Og Aine “X *N ‘YMW_ 1040)q 4D p2}09710D "JITTA 


‘posseU pruryou}, YIIM pozizisvred ¢ *oN —aLON 


‘Od1BT "Sno.1etNn NT 6/6 Toe me: 6) 8) ey Sys CEE eee (oS, 81a ers)|| lis 6) cls se \elei se, 6ele' esse lee ele Gf) padoyaaog «© later os eus a ale erie’ Sie) ary) aSiv'T ee c ‘ON 

‘OB1V'T ee eh atenete MIT CeKe oe ce eo e:caeuener oe ee MO'T Oe) 6) #18, @ e000 ee 6 9) efels kanes a pedojaaog Be Sie is Wen oe sone eee Det aS1V'T . ‘> ‘ON 

‘Tyeug © 5) ae) ele (© slelé; " ele'b e.g, ole eed 6 bie Vileiveie) ee a) 86) | 6)0\\e) @ a wre lele\~ 6 8).«) 510)" 6) eeceie ee uayun.Ayg ace) em) some) Sk . IIB] wMIpeyy ee ¢ ‘ON 

"IGI1C] uMNIpeyy Cte) ui} a0 6. eke) else, ere ehGue mh sialeln ts. Yeu ier) MOT rie A sa eT ey AC Pn OY Ce te ee pedojaaag sea 6 fe 6 ee 8 . ASIVI WUNIpIPT ee Z ‘ON 

‘IDLVI WNP CRBS IRC OC of Oyo eee CWC CHIC CY RCT ICM we pita MOT Oe [508 66 6 (80 0 86 e be «ene 060 @ Uf ete [yeug Wi ete) fee wl Sey ele ie /) & uayuniyg aT ‘ON 
*qonod A1oyepndop ‘s33q “so[nao *SO1LIBAO, “uemopqy *s- [Bula 


“pajoassip sajpu aa pup sajpwoaj omg “1% Ane “X *N ‘YL 1D40]q 4D p2}922109 “JIA 


Report or THE ENTOMOLOGISTS OF THE 


284 


‘pluryor} B JO yOSSvur qyIM poziyisvied aye sup —ALON 


TTWUIG, ee eee te tet en nce tens Sen eteneeecrenesees © 6 6 TOTEM SUS tttot ss sees son ppm +9 rg ON 


‘OBIB] TWNIpeT S16) @ 80%s 25,8 © Slee simile 0 (e * uayunays MOT 2a ea © oe) a ale see) a) ole dhe 77 ayun.yg Ga oe Ca Oe eet) aI] UINIPe =O ONT 
‘aB1vl wnipesy a eee 6» 26 o. Opiate. €.618.6 (6 uoyun.ys MOT ia ye cee Sa) wire'sl-O) 6.5 (6 eiate)e, ere, (6 a) © usayunIys Pre rir) CE AN) i Sua aS1B] wWUNIpapy seis ONT 
a) 5 9 eile aac oe cect nwese ev TpMUinS Weary enna een aias clade! <> TSTMS ee cees “19> © 9fier UmMIpay ° 7° TON 

-yonod A1oze;ndop *sd3q *SernaAO *BOLIVAO ‘maMOpagy *so[BVUa,T 


“pajoassip sajypw aay pup sazypwaf nog °6 ysnbny “XX “N “YM 10401. 4D pa}0a7/0,) “Xx 


‘g[VU 9UO SBA\ OS[V SB “PpIUTYOR} B JO JoSSvUL YYIA pozizisvied 9 ‘oN “quamdojaasp ut payooyo A[yueredde F ‘oN —SALON 


‘Tyeus AIBA o bie wu 6 eo \eyula) pa eve vel pa at ereres . [jews MOT eeeee Pe ee ee eee wes pedoyaaeqg pelelte: (sin! isi e)'9 iw) aiae.0)8) a xe. asIV'T eee “9 ‘ON 
‘[[eus Aad cee eeee Qiao, o.wlln shares eve atin wanews Mag <9 °* eiia! eiible ste allots pickers siac «a ahetesvh.a Ginp ¢\/\e = 6) sl» eee weee oe eu * ee RON 
“T(RUUG ena te (es, a)a, ww Pere, prey e * sno1suINnu Te Ug se eeee eos oO crc OA victor th pedoyoaog © os she elslt « . SIV] UINIpayl eee ‘> ‘ON 

aDdIV] Ajyeurouqy <010, 2818 She ue a's \.6 6 ae lea he ee . [vas MOT Cer reer seyret tery aouvivoddye ul pasnoy[z9 S/.e\(e ensiane Bie )ele) 6 elie) an, ae aO1V'T eee “¢ ‘ON 
‘Id.1B[ wNIpeayT ate ni ote oe Shs Bune) ete pum iee! 6.8 . [Tews MOT Bn ie 06 0 8 ein,» d0uv.ieodde ul posnoy[e9g Sees) is 1s \8)0).8,16 . ISI] WNP eee a4 ‘ON 
*OD.18'T a At pepcereintevas “Sieh lebnhe, equrmed a . [jews AO Oferta ie) fa) era the Co souvivodde ul posnol[vo Gun le arei lee aren, han ett et te: ea a) aD1B'T eeee il ‘ON 

‘qonod A10}"[ndop "S334 *so[nao *SOLIBAO ‘memMOpqYy *so[BUIO,T 


*pajoassip sajpu say pup sazypwal mg ‘9 ysnbny “xX “NN ‘Yd 1040]q 1D p2}931]109 “XI 


285 


New Yorx AgricutruraL Experiment Station. 


“*qOUI}SIP JOU suUvsIO 
pue woxuniys sever Jo Z puw [ “SON “plulyou} B jo syosseu qWIM pozizisvaed opeut ouo puv ‘g pur ‘F ‘g ‘T “SON —'SaLON 


PBUIQ "ot ttt ete eee otetelinvoray elakemeh eres siny aie erence atabens "2 permoyeg #2 araUne oT aene 
[ROIS Oe oe Re Ooo Oo0FO ei atekane Soyo mete CaCO: GeO roe Pasnojpug ccc "+ wayunsyg ** "OT ‘ON 
‘aqn} WWStesys VW erimeralierie Gn sh «ts atelRehrs fo Neston iauelene tai Televi Cacuchorcee Groucho Bucsckc ere Sie fortes aielare pedojeaap Ce) «pena eis A 2 erg Ss asi ar 
‘aqny 7 S1eB.148 Vv We egiattet taal eiemel a. lene Mar pi ee ie. sills: fete ie tain ta renin © CCererol ja, Cie; ‘uywpeMeytelletkei te: (e uiei-o\, ee Tae * pedojaaep JON ° a eam oo im 16 iter e0G8 tol amines: ery J ID1B'T ee °g ‘ON 
‘aqny qysIeAys Ny fee raises apes vile, eta) id 0s Om ¢ ahem tiete Oro: Ge TOMA Thao, Cuge ch Bac rou cere Gus . * pedojaaep SOND ate ce EC ea alee ‘+ [Bug °° > 2” “OR 
‘aqny ys yeays Vv mule siya= Von (intn <s, “ekeitelrishaiexe, me) to Mellel fayielta rw Meytel shop eae iei meres maustattaate ieee tales o° pedojeaap HONG boo a eee +.* TBO: "" “pocont 
eat wh Slin ins ile 6 eM OAMNMONGY encal Tar ae chsh. at” lof elteReloMa Mama Te ma: Wem RRM aS eee Michie noicaica aoe ERES ERTS HaRMOTREy Cee ee ee “+ uayuniyg “*"¢ “oN 
‘ueyunayg ah (oleh Oy .o” oS s>. ai lomy shaMUnte rae Ais a MMMe ao gapledel wireema eRaee colonies Te auEh le ome ceria ieee meio ate chants ce SUeLe olatcaita ek oe atehe areata tees aaa -c asiv'T ee ‘ON 
‘aqny qysre.ys aah Cae pr ester indeed e oly RLS eer ats eifolcoiet Brel siaMexoMelallerialce-cMa ttre cents aa pedojaaep JON belie al wu sire; atelinneietisn eteus wae [ews Sie "¢ ‘ON 
"9018 | A|[VULLouaW Sa atop ole a) ete ein ce! (phe Tesla, eer es opt * [reurs — Rieueiue, (eles wires ie (ele estan verre, eee pedojaaag eCoeeeesce eet cen ves we aDIV'T oe “2 ‘ON 
‘aD1v'T a put a peheraniel/s) 2b Wiles lama sh nie. * [Burs MOT FORD e CeO, ORD BfieCfeciuc)) On ROACACiary 17 Koet e pesno][%,) euler dels eves ehelecs. (eee ueyuniyg adie I "ON 
‘yqonod A.1078|ndo,) ‘$22q *so[nag *SOLIVAO, “aswOpagy *so[BaIe yy 
“paqoassyp sa]DUW Use, .unof pun saypwal uaacaiy ‘FT daquazdag “XX *N ‘YMM_ 1040), 24997109 “JIN 

“pruryoey B JO SyoodvU YIM pozizisvied [| ‘on pur o[BVUl 8UQ —ALON 
est Rhee ee ek Le te Ps ok: ee 8 eather oe een - aire. tamayes eee 
‘e818. WNIPesy CA CRCRCRORCEC ND CII Gereksvaitere aie .ers.e tuleife wiere (Siete Uwaeke (ie i) (el ewaiercnt-ete.eneleie 6 ‘* + Gayunayg Site 16) 6) whl b: Metre laMere) emai "+ [peuig *** "Zon 
Suis? et ee oe o's" MOMUMS aig ste te sie Se oes Sie ees lS CASES 5s ST} SU Ry where cine + 9S1BryT PR oh y 
‘yonod £10;8[ndog 's23q "s9/nAO "S9].18AO llth natn, > URNIOpd vice eee “so7RUIe,T 


ee eee 


"Pdj0988Yp $210 9a.1y} puD sajnUaf oa4y], ‘ZZ 78nONY “X *N ‘Y4D_ {D401 3D P2}991109 "TX 


Report or THE ENTOMOLOGISTS OF THE 


286 


——————— 


-qonod Au0zepndopD 


“pIuryor} BV JO sjosSsvur yVIM poztyisered sapvut earn} [IB pus Z ‘ON —ALON 


ee ——_--— -- 


—————— 


ia ee es fe ee mie 6.8 8 0 © n paiaiwiele sedis 6S0en a bn ieee bee em, 6 6 6 hk So he pre © ee Se ener er eras selec ese e's 4 ORI UINEDO, S222 CON 
a8) 018, ounte.o%e>e 18 86. 2's. 6:0 6 eo Mp, Ses © ef se 2 eh e78 eceovsvoeuanece2eve0eee2e2e2e220220228%8 . *pesnoT[ep 6) 6, Sy6. ee) 26'S 2) 6 we a af usey unig es | “ON 
"s33q *so[nao - “solaBaO “menIOpqy “so[Bwod 


Pie ah ow ee a ee eee 


“pazoassyp Sa]DUL 9a4y, PUD sazDWaJ omy “EZ 4equajdag “XK “N ‘Y4Dd 1D40]T #V P2#991100 “AIX 


‘pIUTyoR} B JO JOSSvu YA peztzisvied g pue [ ‘SON —HLON 


a 


‘OBIV'T Cele a a eie pres | wise 6) @.ele wre oe yyeus MOT © 4,0,J0,¢ 0.8 6, Kis els s,s elsEeleL es ‘ant ueayuniyg Sree an ee a ye oe ‘asIV] UINIpeyy eee ‘Pp ‘ON 

"9318 Alpeu10ouqy a ose 6 nit hg we) ‘ee eels ean « ee [eus MOT eee e eee oes eevee eee eooee meyunI1yg cose eeeeees ein haven erie es1e'T sien *¢ ‘ON 
[eug oe ave eos be 9 Shetketare ene ee 6 e [[vus MOT C\c.0 © ae 5 6.6 oeea O16 wise is a0 6 8 mayuUnIyg © oa b O5ay ein . wayunsys eBIvT eee 2 ‘ON 

jjeug Dia eke She. Scene ee ere ae Ie aie [jews MOT «0 010.0 € 6.6 6.6. 0/6)8 © eh ¢ 6.6.:08/00 se uayuniyg wip lev(ove (a 1eam . tuayuniys ‘QS1B'T eeee I ‘ON 

*qonod Aro) 8[ndop *s33] *soynag *solLIBAO *uowmopqy *po[ BUT 


SSS — 


“pajzoassyp sajpm uaaas pup sazpwaj unog “1 saquajdag “X *N “Yd 1040]q 4D P2}921199 “ITIX 


New Yorx AcricutturaL Experiment Station. 287 


XV. Collected at Floral Park, N. Y., October 3. Three females and five males 


dissected. 
Females. Abdomen. Ovaries. Ovules. Eggs. Copulatory pouch. 
No. 1. Shrunken Brera s te RE ee MOTT EMEC (aaa) Ete oh oerer etait oraisiolel shel svaussscore 
Nawe.« Shrunken: Yj. covery cased sare ay. chad Ertietie ute: ailehe loled cf citasevoFe, oeiehe 
mona. Small... . Not developed... ..--.. | =,%.4- A straight pouch. 


Notr.— None of the organs distinguishable in Nos. 1 and 2. Possibly had 
been parasitized. Three of the males very much shrunken and organs not 
recognizable. 


XVI. Collected at Floral Park, N. Y., October 14. Fourteen females and 
twenty males dissected. 


Females. Abdomen. Ovaries. Ovules. Eggs. Copulatory pouch. 

No. 1. Medium size.. Notdeveloped. ...... ...... A straight tube. 

No. 2. Medium size.. Notdeveloped. ...... ...... A straight tube. 

Gee MNase re 2 Not developed. \.s.07 = sate Very small. 

No. 4. Medium size.. Not developed. ...... ...... Very small. 

No. 5. Medium size.. Not developed. ...... ...... A straight tube or 
pouch 

MUNG RS IRENUORY: 1c 0 Tae a voievnc sm etn ial Ge ake ancl oben pa iaiote Small. 

INGE Vite ASLAN EGOS hen oe pom oinclaaco boo) madhne acct cn Small 

Mee ere Seek 2. 2 Not developed. o'inc sco. bis teas A straight tube. 

ioe DS Sy) DSR ane Notideveloped triacs a i-tacri cc A straight tube. 

OO. MALLS 52 505,6 Not‘developed, 2525.5.) ".ac.<0 A straight tube. 

Ge Phe OIA 55.0 lain Not developed: iic/2c23 Wee ce A straight tube. 

Hote. emall 23 sess Not ‘developed... ....:, «2s: A straight tube. 

Movls.. Small ys - cs 0 Not developed. 2.0022) (ote A straight tube. 

No. 1a Small #14 2.. Not developed... 2.0.47 Sica. A straight tube. 


Nores.— Nos. 3 and 4 parasitized with maggot of a tachinid; no parasite 
found in No. 6. The remaining females contained more or less fat or adipose 
tissue, depending on size. 
amount of adipose tissue. 


Ten of the males were large and contained a large 
The remainder al! contained some adipose tissue. 


NOTES ON DISSECTION. 


In the preceding table the term ovule is used for the eggs until 
the latter is developed far enough to have a shell or covering 
formed, after which it is called an egg. 


The term copulatory pouch is used for receptaculum seminis. 
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All material was preserved in 2 per ct. formaldehyde. In col- 
lecting the beetles for preservation no effort was made to capture 
more males than females. Those collected during June and July 
were taken wherever the beetles were congregated on leaves to 
feed and pair; with the exception of those taken Oct. 3 and 14, 
those taken after July were collected in flowers of squashes; those 
taken on Oct. 3 and 14 were collected on the fruits of the musk- 
melon. 

Indirectly the dissections show the excess of males over the 
females at each period of collecting, but this does not prove that 
the males exceed the females in number, as there is a possibility 
that the females secrete themselves while depositing their eggs. 

In all about three hundred dissections were made in which the 
males exceeded the females in the proportion of 3:2. 


THE FOREST TENT-CATERPILLAR.* 
VE Lowe: 


SUMMARY. 


The forest tent-caterpillar has been unusually destructive dur- 
ing the past season, its ravages extending over a wide area. The 
caterpillars feed upon the foliage of a large variety of forest, 
shade, and fruit trees, but during the past season have been espe- 


cially destructive to sugar maples. 


The life history of the insect is similar to that of the apple 
tree tent-caterpillar, discussed in Bulletin 152 of this Station, ex- 
cept that the forest tent-caterpillars do not build conspicuous nests. 

The insect may be successfully combated in all of its stages, 
but under most circumstances, is especially susceptible in the cater- 
pillar stage. 

INTRODUCTION. 


Probably the most important cntomological event in this State 
during the past season was the unusual outbreak of forest tent- 
caterpillars in Central, Eastern and Northern New York. 
While this insect is not a newcomer in the forests and orchards 
of this State, there are no records indicating that it has ever 
before occurred in such great numbers over so wide an area. Al- 
though the caterpillars were unusually numerous in certain sec- 
tions of the State, the distribution of the species within our 
borders is not limited to these sections. On the contrary it is 
found over almost the entire State and in sufficient numbers to 
make it of much economic importance. 


* Reprint of Bulletin No. 159. 
19 
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The forest tent-caterpillar differs from most species usually dis- 
cussed in our bulletins in that it is of importance not to the far- 
mer alone, whose fruit and forest trees it readily defoliates, but 
to the people of the villages and cities as well, when, as during 
the past season, the hordes of caterpillars defoliate and render 
unsightly the maple and other shade trees of many village and 
city streets. 

This extensive destruction has created a general interest in the 
species so that there is a demand from all classes of people for 
information on the subject. The writer has had the species under 
observation during most of the past two seasons and has prepared 
this bulletin with the hope of aiding in disseminating the desired 
information. 


THE FOREST TENT-CATERPILLAR. 
Clisiocampa disstria Hubn. 


Order LrepiporTERA. Family LastocAMPIDAE. 


CLASSIFICATION AND NAME. 


Classification—As indicated by its scientific name the forest 
tent-caterpillar belongs to the same genus, and hence to the same 
order and family as the apple-tree tent-caterpillar discussed .in 
Bulletin 152 of this Station. The two species are closely related 
and have many similar habits. 

Scientific name.— The species was originally described by 
Hubner,’ probably in 1822, as Malacosoma disstria, but was later 
referred to the genus Clisiocampa established by Curtis in 1828. 

Popular name.—The popular name “ Forest Tent-Caterpillar ” 
or as occasionally given “ The Tent-Caterpillar of the Forest” is 
in reality a misnomer for the caterpillars seldom spin a true tent, 
although they have the habit of leaving a thread of silk wherever 
they go. It has also been referred to by some writers as the 
“ Forest Caterpillar.” 


1 Verzeichniss bekannter Schmetterlinge, p. 122, 
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HISTORICAL ACCOUNT. 


The forest tent-caterpillar is considered a native of Kastern 
“North America. We do not know how long it has been depre- 
dating the forests, but its ravages have been noted for more than 
a hundred years. One of the first authentic references” to it was 
in 1797 with which account probably the first figures of the cater- 
pillar and cocoon are given. That the insect was then known to 
be a very destructive one is indicated by the statement of Mr. 
Abbott that it “is sometimes so plentiful in Virginia as to strip 
the oak trees bare.” As a natural result of the settlement of the 
country, the clearing of the land and the planting of orchards, the 
depredations of the caterpillars gradually became more noticeable. 
lt is not probable, however, that it was considered a very serious 
pest in the orchard until 1841, when Harris* mentioned it briefly. 
Jn 1844 the same writer discussed* it more at length, referring 
to it as ‘‘ a new depredator of the orchard” as if he considered the 
habit of feeding upon the foliage of fruit trees a newly acquired 
one. Like most other insects this species undoubtedly had its 
periods of abundance and decline, but of this there is little positive 
evidence in the early references to it. Harris’ again mentioned 
it in 1052 as an apple pest, as did Fitch’ in 1856 and 1858. There 
appears to be no further indication of extensive injury until 
1566 and 1867, when the caterpillars again became very abun- 
dant, especially in western New York. Since then there have 
been frequent accounts of their ravages all along the Atlantic 
States, tle outbreaks usually being confined to quite limited 
areas. Some of the most important of these were in Maine in 
1863, 1867, 1874, 1875 and in 1889; also in South Carolina in 
1891 when the caterpillars appeared upon the forest trees in 
almost incredible numbers. During the past three or four years 


2Smith and Abbott. Insects of Georgia, p. 117. 

8 Harris. Insects Injurious to Vegetation. Ist ed., p. 271. 

4 New England Farmer, 5: 412. 

5 Harris. Insects Injurious to Vegetation. 2d ed., p- 291. 

6 Fitch, Second and Fifth Reports on the Insects of New York. 


s 
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there has been a notable increase in the number of caterpillars 
in New York and throughout the New England States. 

But little was written about the history of this insect in the 
west previous to 1870, when Dr. C. V. Riley’ mentions its ravages 
during the previous two years in Arkansas, and also states that 
“in many parts of Missouri it has been very destructive during 
the past two summers.” rom the statements of Riley, Bruner, 
Murtfeldt and Lugger it appears that the caterpillars have caused 
a similar and probably equal injury from time to time in the 
middle states. The extent of its distribution in the west is not 
definitely known, but it probably occurs sparingly as far west as 
California. 

History in’New York State——Among the first to write about 
the ravages of the forest tent-caterpillar in this State was Dr. Asa 
Fitch, our first State Entomologist. There are no indications in 
his writings that the insect was considered of especial economic 
importance in this State during the first half of the present cen- 
tury. He refers to it but twice in his fourteen reports. ‘The first 
reference® was in 1856 in which he states that “ here at the north 
this insect is far less common than the other species” (the apple- 
tree tent-caterpillar, C. americana). In this report and later® he 
considers it a serious pest to the oak, but otherwise of no especial 
economic importance. 

One of the earliest outbreaks in the State of which there is a 
record was in Western New York in 1866 and 1867 when the 
caterpillars occurred in great numbers upon the foliage of both 
forest and fruit trees. In 1886 Dr. J. A. Lintner,” second State 
Entomologist of this State, referred to their serious depredations 
in apple orchards in some sections of the State. During the past 
ten years this insect has attracted much more attention than at any 


7 American Entomologist and Botanist, 2: 245; 261-266. 

8 Fitch. Second Report on the Insects of New York. 1856, pp. 128, 199, 

9 Fitch. Fifth Report on the Insects of New York. 18598, pp. 820, 822. 

10 Lintner, J. A. Third Report, pp. 91, 93; New England Homestead, 20; 
229, 
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time previous. Dr. Lintner’ recorded the appearance of the cater- 
pillars in great numbers in Washington Co., in 1889-90. They 
were especially destructive to maple trees. Again in 1893 he 
referred to their ravages in the apple orchards in certain sections 
of the State. During 1896 and 1897 the caterpillars were abun- 
dant throughout the Central and Northeastern part of the State 
and during the two following years there were several important 
outbreaks in some of the timbered sections. 


THE RECENT OUTBREAK IN THIS STATE. 


Its extent.—Although as previously indicated the forest tent- 
caterpillar is far from being a newcomer in the State we are 
unable to find any records which indicate that it has ever before 
occurred in such great numbers over so wide an area within our 
borders. To ascertain approximately the extent of the outbreak, 
letters of inquiry were sent to correspondents in nearly every 
county in the State. From the data thus secured, together with 
personal observations in some of the most seriously infested sec- 
tions of the State, the accompanying map has been prepared 
(Plate XX). This map is intended to show only approximtaely 
the area that was most seriously infested. It is not improbable, 
however, that the caterpillars occurred scatteringly throughout 
the entire State as they were seen in more or less abundance 
from Long Island to Buffalo and along the most Northern 
boundaries of the State. The outbreak was most severe along 
the Western, Northern and Eastern slopes of the Adirondacks, 
the valley of the upper Hudson, the Mohawk valley, the Catskill 
region, in the southern part of Onondaga and Madison, and 
throughout Cortland, Chenango and Otsego counties, and in the 
Upper Genesee valley. 

Special reports from infested localities— During the season 
reports were received from correspondents in localities where the 
caterpillars were abundant. These reports together with similar 
facts gained by personal observation are of value principally 


11 Lintner, J. A. Sixth Report, p. 106. 
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because they furnish information as to the exact distribution of 
the species. The following are the localities, the name of the 
nearest postoffice being given: Clinton County — Ellenburg Depot, 
and five miles southeast and the adjoining town west; West Chazy 
and locally throughout the Southern and Western part of the 
County; Peru and vicinity. Warren County — Putnam, Salem 
and Glens Falls. Washington County — Our correspondent states 
that the caterpillars were found throughout the county and names 
the following postoffices: Cambridge, Greenwich, Granville, Salem, 
Argyle and Whitehall. Saratoga County — Saratoga Springs, 
Clifton Park, Elnora Station, Fort Edward and throughout the 
Southern and Eastern part of the County. Schenectady County 
— Schenectady, Duanesburg and throughout the county. Albany 
County —Albany and throughout the County. Rensselaer 
County — Castleton, Nassau, Brainard, Schodack Depot, East 
Schodack, East Greenbush and West Sand Lake. Green County 
— South Cairo, Pine Hill and Prattsville. Dutchess County — 
Fishkill, comparatively few. Delaware County — Cannonsville 


and Andes. Rockland County — Suffern, not abundant. Orange 
County —- Pine Bush, not abundant. Schoharie County — 
Cobleshill, Hyndsville, Seward, Sharon, Central Bridge, Scho- 
harie, Middleburg, along the Cherry Valley railroad and through- 
out the County. Montgomery County — Fultonville and Fort 
Plain. Fulton County — Johnstown and vicinity. Franklin 
County — Malone and vicinity. St. Lawrence County — Ham- 
mond, Chipman, Gouverneur, Constableville, along the valley of 
the Black River, Russell, Palmerville, DeGrasse, North Russell, 
Canton, South Canton, Pierrepont and quite generally over the 
County. Herkimer County — Little Falls, Herkimer, Ilion, 
West Schuyler, Frankfort and throughout the County. Warren 
County — Salem, Glens Falls and Cambridge. Oneida County— 
Utica, Rome, Waterville Caseville and throughout the County. 
Otsego County — Unadilla and Worcester. Chenango County — 
Union Valley, Pitcher Springs and vicinity. Cortland County— 
Cortland, Cincinnatus and Taylor. Steuben County — Hornells- 
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ville, Howard, Allen, Alfred, Belmont, Belfast, Belvedere, Birds- 
all, Canaseraga, West Almond, Almond, Wellsville, Independence, 
Scio, Bath, ‘Fremont and surrounding towns, Cuba and Olean. 
Monroe County — Rochester, Brighton and vicinity in limited 


numbers. Wayne County — Lake Side, not abundant. Ontario 
County — Geneva and in limited numbers throughout the County. 
Seneca County — Waterloo. Although few definite reports were 
received from the extreme Western counties, it is not improbable 
that the caterpillars were to be found scatteringly at least through- 
out the western part of the State, as the conditions would be very 
similar to those in the western New York counties where they were 
observed. 


FOOD PLANTS. 


The early references to the food-plants of this insect indicate 
that it was most destructive to maples, oaks and elms. Later 
observers have recorded a large number of species of trees, shrubs 
and vines. The most complete list of food-plants is given by 
Weed.” These represent sixteen families as follows: Rosaceae, 
apple, plum, hawthorn, mountain ash, cherry; Hamamelidaceae, 
sweet gum; Lberberidaceae, barberry; Cupuliferae, beech, birch, 
oak; Oleaceae, ash, fringe tree; Tiliaceae, linden; Salicaceae. 
poplar, willow; Sapindaceae, maple, horsechestnut; Cornaceae, 
sour gum; Juglandaceae, hickory, walnut; Sawifragaceae, cur- 
rant; Caprifoliaceae, diervilla, honeysuckle; Urticaceae, elm; 
Leguminosae, pea, locust; Mlagnoliaceae, magnolia; Vitaceae, 
woodbine. 

During the past season the caterpillars have been especially 
destructive to sugar maples. Next to the maples they seemed to 
prefer basswood and elm, but in some localities were especially 
destructive to poplar and oak. At Little Falls, N. Y., the writer 
observed them feeding upon ironwood (Ostryia), family Cupuli- 
ferae, making a food-plant additional to the above list. 


12N. H. Agr. Exp. Sta. Bul. 64, pp. 86-87. 
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DESCRIPTIONS AND LIFE HISTORY. 


The egg.— The eggs are laid close together forming bands 
which encircle the twigs. These bands or masses are abruptly 
cut off on the edges and in this the egg-masses of this species 
differ from those of the apple-tree tent-caterpillar.which are more 
distinctly oval in outline. The frothy covering also differs 
in color, being a dull gray instead of brown. As referred to 
on a subsequent page there is a noticeable variation in their size 
this year. Plate XXI, fig. 1, is from a photograph of two egg- 
masses which differ greatly in size. The upper one has the more 
typical shape. 

The eggs are placed on end side by side with somewhat more 
regularity than those of the apple-tree tent-caterpillar. According 
to Riley’ the female while depositing her eggs “ stations herself, 
for this purpose, in a transverse position across the twig.” The 
egg-laying habits of three females kept by the writer in the labora- 
tory were carefully noted. The actions of these females indicate 
that there may be exceptions to the habits observed by Dr. Riley; 
for none of them placed themselves in a transverse position across 
the twig, but stood lengthwise of it or nearly so, and moved 
sidewise while depositing the eggs. When one row was finished 
the next was immediately commenced. The eggs were placed 
very close together. With each egg an abundance of frothy 
glue was discharged, completely covering it and hardening almost 
immediately. The females died within a few hours after complet- 
ing oviposition. 

When first laid the eggs are nearly white but soon became a 
dull gray. They measure on the average 1.2 mm. in length and 
.75 mm. in diameter at the upper end, tapering slightly to the 
lower end. They squarely cut off at the upper end but rounded 
at the lower. The upper end is also distinctly margined with 
white, the central area being darker and somewhat depressed. At 
first this depression is very slight but gradually more pronounced 
as the embryo caterpillar becomes fully formed. 


13 Amer, Ent. and Bot., 2: 261. 


i> 
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Small size of the egg-masses this year.—The egg-masses are said 
to contain from 800 to 400 eggs. Riley states“ that he found the 
number in five masses ranging from 380-416. Compared with 
these figures the ege masses this year are very small as indicated 
by the examination of a large number taken in the vicinity of 
xeneva and from various sections of the State. They average only 
half this size, containing, as a rule, but about 200 eggs. Many 
were much smaller than this. As each female moth probably de- 
posits all of her eggs in one mass this indicates an unusual falling 
off in the number of eggs deposited. 

Time of egg laying and period of incubation.— In the latitude 
of New York the eggs are laid during the last week in June and 
first week in July. : 

The young caterpillars are fully developed within the eggs 
before the summer is over, but do not escape until the following 
spring. On August 29, an examination of eggs showed fully 
developed caterpillars. Unlike the apple-tree tent-caterpillars 
which were found bent backward in the eggs examined, all of 
the caterpillars in about 100.eggs opened by the writer were bent 
forward nearly double so that the head and posterior part of 
the body came nearly together. 

The larva or caterpillar— The earliest caterpillars probably 
appear with the first warm days of spring. This season they 
were found about Geneva during the last week in March. The 
period of hatching, however, extends over a month or more, as 
young caterpillars that had not yet passed their first molt were 
found at Geneva as late as May 26, and colonies of newly hatched 
caterpillars were found at various times between, while by May 22 
large numbers of caterpillars had reached nearly full size. 

Growth.— Under normal conditions the caterpillars are full- 
grown within about six weeks, but in case they hatch before the 
leaf buds of their food plants have burst, their development is re- 


tarded by lack of food. Cold or inclement weather soon after the 


1 
14 Amer. Ent. and Bot., 2: 261. 
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young caterpillars have hatched also delays their growth. Dr. 
tiley” states that the newly hatched caterpillars are able to fast 
fully three weeks and “ to withstand any amount of inclement 
weather.” 

Feeding habits.—During the first three or four weeks the cater- 
pillars are gregarious, but as they approach full size, and espe- 
cially after the last molt they scatter about the tree. During the 
earlier stages only a portion of the leaf is consumed, but later 
nearly the entire leaf may be devoured. Weed states’ that “ the 
caterpillars commonly eat through the leaf in such a way that the 
outer end drops to the ground,” thus causing the insect to be rela- 
tively more destructive than if devouring the entire leaf. They 
feed chiefly during the night, and to a limited extent during the 
cool of the day. While not feeding they were often seen last sea- 
son testing in small groups upon the leaves, as shown in. Plate 
XXI, fig. 2, which is from a snap-shot taken on a very warm day 
at 11:15 a.m. The nature of the injury to the leaves is also shown 
in this picture. 

Silk spinning habit— From the first the young caterpillars 
spin a thread of silk wherever they go, but seldom if ever make a 
true nest. Sometimes a few leaves that the caterpillars have 
passed over will become covered with silk and attached to adjoin- 
ing leaves, thus giving the whole the appearance of a rude nest 
or tent. If disturbed the young caterpillars will drop quickly 
to the ground. In the bulletin just referred to Dr. Weed reports 
an observation by Mr. W. F. Fiske to the effect that the young 
caterpillars when suddenly disturbed while feeding will drop ~ 
to the ground without attaching a thread. This is also true of the 
older caterpillars. When congregated upon a twig the young cat- 
erpillars are more apt to attach a thread which, however, is quite 
likely to be broken before the ground is reached. This habit of 
dropping to the ground when disturbed, as they undoubtedly often 
are by birds or by the branches swaying in the wind, probably, as 


15 Amer. Ent. and Bot., 2: 262. 
16N. H. Agr. Exp. Sta. Bul. 64, pp. 83-84. 
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Weed has stated, accounts in part, at least, for the large numbers 
of caterpillars that are seen crawling up the trunks of infested 
trees. Observations upon caterpillars in confinement showed that 
much less silk is spun after the last molt while crawling about 
than during the earlier stages. 

Sharing a nest with the apple-tree tent-caterpillar—What is 
probably a very unusual occurrence is shown at Plate X XII, fig. 1. 
This nest was made by a colony of apple-tree tent-caterpillars. 
It will be observed that most of the caterpillars in sight are not 
the rightful owners of the nest, but are forest tent-caterpillars. 
The two species can be easily distinguished as the apple-tree tent- 
caterpillars have a conspicuous white line extending the whole 
length of the back, while the forest tent-caterpillars have the line 
replaced by a row of white spots. This nest was on an apple 
tree near the Station grounds. At the time this picture was 
taken, about 10:30 a. m., the caterpillars had collected on the 
sunny side of the nest. There were none on the opposite side. 
The writer watched this nest for several days and it was observed 
that the “guests” went out regularly with the other species 
to feed and returned with them. Upon no occasion, however, were 
the forest tent-caterpillars seen to enter the nest. Upon the 
fourth day the nest was cut open and although it was well filled 
with apple-tree tent-caterpillars none of the forest tent-cater- 
pillars could be found. A few days after these observations were 
made Mr. G. G. Atwood reported finding a similar case in an 
apple orchard a few miles distant. Although it is not uncom- 
mon to find two or three stray forest tent-caterpillars upon one 
of the nests of their near relatives, such cases as the above appear 
to be quite unusual. 

Congregating habit—A very noticeable habit is that of con- 
gregating in large numbers on the trunks and branches of the 
infested trees. There appear to be two principal occasions for 
this, first, when resting during the heat of the day and, second, 
when about to molt. As an indication of the former, the writer 
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has observed the caterpillars disperse toward evening after having 
remained together during the greater part of the day. When 
about to molt their usual places for congregating are upon the 
branches and trunks of the infested trees. The young ecaterpil- 
Jars are more often found upon the former and those that are near- 
ing fully growth upon the latter or on the large limbs of the larger 
trees. Pilates XXIII is from a photograph of a group of caterpil- 
lars, most of which were not more than half grown, upon a limb of 
a young basswood tree. This photograph was taken at 11:30 a. M. 
In the sections of the State where the caterpillars were very 
abundant they were frequently found together, when preparing to 
molt, in such large numbers as to completely cover one side of 
the trunk of a full-grown sugar maple tree to the distance of three 
or four feet. Plate XXIV is from a photograph taken at 3:15 
p. M., of a comparatively small group of caterpillars about two- 
thirds grown upon a small plum tree in an orchard near Geneva. 

Restlessness of the full-grown caterpillars.—After the last molt 
the caterpillars become very restless, wandering up and down the 
trunks, along fences, etc., until finally the cocoons are spun. It 
has been observed that they feed but little during this period. 
This was also indicated by the colonies kept in our breeding 
cages. After the last molt they ate but very little, wandering about 
for three or four days and finally spinning their cocoons in all - 
parts of the cages. 

Number of molts and descriptions.— The number of molts is 
usually four. <A fifth molt occurs soon after the cocoon is spun. 
The molting periods, with the exception of the first, which was 
not observed, of a large number of caterpillars confined in breed- 
ing cages last spring were as follows: The first molt was about 
May 8, the second May 16, the third May 31. About ten days 
later part of them molted a fourth time and within three days 
spun their cocoons. A small proportion of those that molted but 
three times spun cocoons. The remainder died. This lack of 
normal development was probably due to insufficient food as they 
were accidentally deprived of fresh food for nearly two days be- 
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tween the third and fourth molts. The periods of molting and the 
markings were observed and recorded by C. V. Riley” in 1870. 
The following descriptions do not differ essentially from those 
given by him. The caterpillars just after leaving the eggs meas- 
ure on the average 2 mm. in length. They are dull black in color 
with long grayish-white hairs arising from numerous minute 
tubercles. In a few days there is a slight change in color. The 
middle of the body becomes lighter, taking on a brownish tinge, 
while the extremities remain darker. The tubercles also become 
more distinct and a dark interrupted line conspicuous along each 
side. These markings become more prominent as the time for the 
first molt approaches. 

The first molt.— The first molt occurs from ten days to three 
weeks after the caterpillars emerge from the eggs, the variation 
in time probably depending upon the abundance of the food sup- 
ply. Immediately after the first molt they measure about one- 
half inch in length. There are two pale yellowish sub-dorsal lines 
bordering the dark lines above referred to. These lines become 
more conspicuous as the time for the second molt approaches; the 
dorsal spots are also indistinctly seen. 

The second molt.— This molt occurs from a week to ten days 
after the first when the length is about three-fourths of an inch. 
A row of eleven cream-white somewhat diamond shaped or club- 
shaped spots extends the full length of the back. Also as Dr. 
Riley states in the reference above given: “ The upper pale line 
becomes yellow, the lower one white, and the space between them 
bluish.” 

The third molt.— The third molt occurs about a week to ten 
days after the second. The caterpillars measure about one inch 
in length. There is little change in the markings except that they 
become more distinct. 

The fourth molt.— Between the third and fourth molts is the 
most rapid-growing period of the larval life. After the fourth 


17 Amer. Ent. and Bot., 2: 262. 
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molt they measure from one and one-half to two inches in length. 
Last spring caterpillars that measured two inches were quite com- 
mon and a few were found that measured two inches and a 
quarter. 


The following technical description is by Dr. Asa Fitch.” 


“The caterpillar, after it has forsaken its nest and is wandering about, is 
an inch and a half long and 0.20 thick. It is cylindrical and of a pale blue 
color, tinged low down on each side with greenish-gray, and is everywhere 
sprinkled over with black points and dots. Along its back is a row of ten or 
eleven oval or diamond-shaped white spots, which are similarly sprinkled with 
black points and dots, and are placed one on the fore part of each segment. 
Behind each of these spots is a much smaller white spot occupying the 
middle of each segment. The intervening space is black, which color also 
forms a border surrounding each of these spots, and on each side is an ele- 
vated black dot, from which arise usually four long, black hairs. The hind 
part of each segment is occupied by three crinkled and more or less inter- 
rupied pale orange-yellow lines, which are edged with black. And on each 
side is a continuous and somewhat broader stripe of the same yellow color, 
similarly edged on each of its sides with black. Lower down on each side is 
a paler yellow, or cream-colored stripe, the edges of which are more jagged 
and irregular than those of the one above it, and this stripe also is bordered 
with black, broadly and unevenly on its upper side and very narrowly on its 
lower side. The back is clothed with numerous fine fox-colored hairs, and 
low down on each side are numerous coarser whitish ones. On the under side 
is a large, oval, black spot on each segment, except the anterior ones. The 
legs and pro-legs are black and clothed with short whitish hairs. The head is 
of a dark bluish color, flecked with numerous black dots and clothed with 
short blackish and fox-colored hairs. The second segment, or neck, is edged 
anteriorly with cream white, which color is more broad upon the sides. The 
third and fourth segments have each a large black spot on each side. The 


instant it is immersed in spirits, the blue color of caterpillar vanishes and 
becomes black.” 


By referring to Plate XXII, fig. 2, the difference in the dorsal 
markings of the two common species of tent-caterpillars will be 
plainly seen. The caterpillar on the left is an apple tree tent- 
caterpillar, the other two are forest tent-caterpillars, the one on 
the right being a lateral view. All are nearly full-grown and 
are natural size. 

The cocoon.— The cocoons are made of coarse white silk which 
soon becomes discolored by the weather. In size and shape they 


18 Fitch. Fifth Report on the Insects of New York, p. 821. 
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closely resemble those of the apple tree tent-caterpillar described 
on pages 286-287 of Bulletin 152 of this Station, but are some- 
what move loosely woven and have less of the yellowish powder. 
In the vicinity of Geneva the spinning of the cocoons began last 
season about the last week in May and continued until the middle 
of July. 

Although it has been considered one of the characteristics of 
this species to utilize a leaf in making the cocoon there were many 
exceptions last season, for they were found in great numbers upon 
the fences and out-buildings and even upon the ground, where no 
leaves were to be had to aid in their construction. This may 
have been in part due to a scarcity of foliage in the woodlands 
where the trees had been entirely stripped. In sections where the 
caterpillars were less common, most of the cocoons were formed in 
the leaves, the leaf or leaves being brought around the cocoon as 
shown at Plate X XJ, fig. 3. This picture shows a cocoon partly 
enclosed by two elm leaves held in place by the numerous threads 
of silk attached to them. Some of the forest tent-caterpillars kept 
in the breeding cages showed a tendency to forsake this habit; for 
out of about 150 over half spun their cocoons upon the sides of the 
cages, the remainder utilizing the leaves that were there in abun- 
dance. Most of these caterpillars spun their cocoons during the 
night, but a few kept in a darkened room began during the latter 
part of the afternoon. These were observed to require between 
five and six hours to complete the work. After completing the 
cocoon the imprisoned caterpillar molts once and then passes to 
the pupa stage. 

The pupa.— Both male and female pupe are reddish-brown in 
color. The former measures about five-eighths of an inch in length 
and the latter three-fourths. 

Moths: time of appearance ; habits.—Last spring in the vicinity 
of Geneva the moths were occasionally seen by June 20. A 
large number of the cocoons gathered from various parts of the 
State where the caterpillars were very abundant furnish interest- 
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ing data as to the length of time during which the moths are 
issuing, the percentage of males and females and the percentage 
parasitized. As will be observed the moths issued from these 
cocoons from June 26 to July 8. The data in the following table 


was obtained from 2,500 of the cocoons.” 


EMERGENCE OF Morus FrRoM Cocoons or Forest Trent-CATERPILLA’. 


Dates. Males Females 
SDUIMOIZ GH cee a tac ete « Eee oitecs GRE n SPREE: rae Sie es 3 14 
SUARINCE: OT cay, Soh ehe. 2 ey ae tr ee) rte Pee ea) Seeyone se pee BIEN ce te 10 10 
iv be (ct VAs A RN oR Ae A Ble ey Rite a rerts Dats Canis REA Ie 10 2, 
tit) 2 ee eee mee Renn ame Me Bios pron oot e 42 11 
initt2e3 | Opell iepe irene: an eiabdin sntatots SiN, Shy Sai chathue! Bis 7 31 5 
UVR et okt etabiak eh ot sree ce CEN. anne See eee 73 67 
Vi uC eae atte ota Mean DERE nao rman. d wr, 5.81 or 342 284 
DUS vari. Sabha Es eS BU ec ails Cenee ee ghee ees 75 84 
WON aris So Go ces ey eth oe er eg 132 132 
SULA NS SR deere thes thet cieraieheele eee e sneer eeerets 64 98 
PT Gg a Ree a RA a OM AL wee ha cre ne tS ee 12 25 
794 672 
Total: males ‘and females=..5... 27. 6 cele eg ee eee 1,466 
Number, Ob ‘cocoons= parasitized. .o-ette = eet sei ee erennee 312 


Number ‘cococnstunhatched av... sc ees eee cienete eee 422 


These figures show that a little over 40 per ct. of the 2,500 
cocoons failed to produce moths. Also that less than 47 per ct. 
of those that hatched were females and that the greatest number 
of moths escaped during the first five days of July. A little over 
123 per ct. were parasitized and more than 28 per ct. produced 
neither moths nor parasites. 

The moths are active, restless insects. They fly only at dusk 
and during the night. The females are ready to lay eggs soon 


19 Cocoons to the number of 3,757 were sent in from various sections of the 
State. Nearly 1,000 of them had hatched before being gathered, leaving about 
2,700 unhatched. For most of these cocoons the writer is indebted to Mr. A. 
R. Eastman, Waterville N. Y., Mr. D. H. Burrell, Jr., Little Falls, N. Y., Mr. 
J. B. Tuckerman, Cassville, N. Y., and Mr. J. M. Budlong, West Schuyler, 
ING Ye 
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after leaving the cocoons, but probably live but a short time after 
the eggs have been deposited. Some female moths kept in the 
breeding cages laid their eggs within two days after escaping from 
the cocoon and died before the end of the third day. 

Descriptions.— In general the moths resemble those of the 
apple-tree tent-caterpillar except that the oblique lines across the 
fore-wings are dark instead of light in color. The general color 
of typical specimens is buff with a brownish tinge. An exami- 
nation of a large number of moths showed a wide variation from 
this even in the individuals that do not approach the varieties, 
referred to on a subsequent page. Both wings and body are sub- 
ject to decided shadings of either a yellow or brownish cast. A 
male moth of average size spreads about one inch, but in the 
moths reared last spring a few were found that spread but $ inch 
and a few that spread 14 inches. There is less variation in the 
markings of the females but an equal or greater variation in size. 
A female of average size was found to spread 12 inches, the 
smallest 14 inches and the largest 1% inches. The two upper 
rows of moths on Plate XXV show the variation in size. The 
upper row are males and the second row females. 

The following detailed descriptions of the male and female 
moths are by Dr. Asa Fitch.” 


“The male moth usually measures 1.20 inches across its spread wings. Its 
thorax is densely coated with soft hairs of a nankin-yellow color. Its ab- 
domen is covered with shorter hairs, which are light umber or cinnamon brown 
on the back and tip and paler or nankin-yellow on the sides. The antenne 
are gray, freckled with brown scales and their branches are very dark brown. 
The face is brown, with tips of the feelers pale gray. The fore-wings are gray, 
varied more or less with nankin-yellow, and they are divided into three nearly 
equal portions by two straight dark brown lines, which cross them obliquely, 
parallel with each other and with the hind margin:.%.* *\ The tringeiise 
of the same dark brown color, with the oblique lines, with two whitish alter- 
nations towards its outer end. But some times it is of the same color with 
the wings, and edged along its tip with whitish. The hind wings are of a 
uniform pale umber or cinnamon brown, sometimes broadly grayish on the 
outer margin and across their middle a faint darker brown band is usually 


20 Fitch, Asa. Fifth Report, p. 822. 
20 
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perceptible, its edges on each side indefinite.- The fringe is of the same color 
with the wings, or slightly darker, and is tipped with whitish. The under side 
is paler umber brown, the hind wings often gray, and both pairs are often 
crossed by a narrow, dark brown band, which, on the hind wings, are curved 
outside the middle. All back of this band, on both wings, is often paler, and 
more so near the band.” 

“The female is 1.75 inches wide, and in addition to the shortness of the 
branches of her antenn, differs from the male in her fore-wings, which are 
proportionally narrower and longer, with their hind margin cut off more ob- 
liquely, and slightly wavy along its edge. Hence, also the dark brown lines 
cross the wings more obliquely, the hind one in particular forming a much 
more acute angle with the outer margin. And all the wing back of this line 
is sometimes paler or of a brownish, ashy color. And the fringe of these wings 
has not the two whitish alternations which are often so conspicuous in the 
male. The head and fore part of the thorax is cinnamon brown. The abdomen 
is black, clothed with brown hairs, though very thinly so on the anterior part 
of each segment, where these Jines are intermingled with silvery gray scales.” 


Varieties.— Two varieties of this species have been described. 
Numerous specimens of both were reared from the cocoons above 
referred to. They are as follows: 

Variety sylvatica Harr. has the space between the lines filled 
in forming a broad brown band across each anterior wing. Plate 
XXV, third row; the two on the left are males and the third a 
female. 

Variety thoracicoides Neumoegen and Dyar, has the bands 
wanting or very obscure. Plate XXV, fourth row; all males. 

Among the specimens reared in the laboratory there was 
an interesting series showing a gradual gradation from the light 
typical form with the two well marked bands, to the variety 
sylvatica having the space between filled in with brown forming 
the broad bands as above described. Plate XXV, fifth row. 


SUMMARY OF LIFE-HISTORY. 


In the latitude of New York State the eggs are usually laid 
during the last week of June and until about the second week of 


July. They are placed in bands extending around the twig and ~ 
are covered with a shining frothy glue. The caterpillars are fully 


formed in the eggs before the summer is over, but do not escape 
until early the following spring. They feed upon the foliage of a 
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large variety of trees and shrubs. They spin a thread of silk 
wherever they go, but do not build nests. When not feeding or 
when about to molt they gather often in large numbers upon 
the limbs or trunks of the infested trees. Pupation takes place 
during the latter part of May or early in June, the cocoons being 
placed either upon the leaves or in almost any locality near the 
ground. The moths appear during the latter part of June and 


early July. The eggs are at once laid. There is but one annual 
brood. 


NATURAL CHECKS. 


The same natural agencies mentioned in Bulletin 152, page 289, 
as operating against the apple-tree tent-caterpillar probably have 
an equal influence upon this species. In addition to unfavorable 
climatic ecnditions, birds, insects and diseases have a marked 
effect upon this species. According to Kirkland™! the common 
garden toad also feeds upon the caterpillars. 

Birds.—A careful study of the birds in the sections of the State 
which were infested with the caterpillars last spring would 
undoubtedly have revealed many species not recorded here feed- 
ing upon this insect in its various stages. Reports from careful 
observers together with limited observations by the writer indicate 
that the following birds feed upon this insect in some of its 
stages: The black-capped chickadee feeds upon the eggs proba- 
bly chiefly during the winter when other animal food is not 
abundant. The writer has taken the eggs from the stomachs of 
chickadees shot during the winter in localities where the cater- 
pillars were not especially abundant. The yellow-billed cuckoo, 
Baltimore oriole, American red start, cat bird and robin feed upon 
the caterpillars. In addition Weed* reporting the observations 
of Miss Soule records chipping sparrows, red and white-eyed 
vireos, cedar bird, and nut-hatches feeding upon the caterpillars; 
chickadees upon the cocoons; and robins, chipping sparrows, yel- 


21 Mass. (Hatch) Agr. Exp. Sta. Bul. 46, pp. 22 and 25. 
22 Bul. 64, N. H. Agr. Exp. Sta., pp. 91-92. 
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low birds and English sparrows feeding upon the moths. Un- 
doubtedly many more of our smaller birds feed upon the young 
caterpillars. 

Predaceous imsects.— The predaceous insect enemies herein 
recorded may be divided into two groups: The coleopterous 
(beetles) and the hemipterous (bugs). The caterpillars fall an 
easy prey to these enemies when crawling about upon or near the 
ground. The following are included in the first group: Calosoma 
scrutator Fab., and Calosoma calidum Fab., two of our largest 
species of predaceous ground-beetles, which have frequently been 
observed attacking caterpillars of various species. Dr. C. V. 
Riley* and Mr. Wm. Saunders” were probably the first to record 
them feeding upon the caterpillars of this species. 

According to Felt,” Burgess states that Calosoma wilcoxi LeC. 
fed readily in confinement upon the caterpillars. Included in the 
second group are the two predaceous bugs, Podisus placidus Uhler 
and Podisus seriventris Uhler, which Kirkland*® has recorded 
feeding upon the caterpillars. Saunders records” a species of 
Trombidium feeding upon the eggs. 

Parasitic insects.— The parasitic insect enemies may also be 
divided into two groups: The dipterous parasites and the hymenop- 
terous parasites. Of the former group Coquillett™ records the 
following as parasites of the caterpillars: Huphoracera claripennis 
Macq., bred by C. H. Fernald, Amherst, Mass., Frontinia frenchu 
Will., previously recorded by Harvey® and Tachina mella Walk. 
also previously recorded by Harvey. During the past season 
the writer has also bred the last named species together with 
Calliphora erythrocephala Meigen, which Coquillett states is 


23 Amer. Ent. and Bot., 2: 265. 

24 Insects Injurious to Fruits, p. 57. 

25 Bul. N. Y. State Museum, No. 23, p. 196. 

26 Mass. (Hatch) Agr. Exp. Sta. Bul. 46, p. 25. 

27 Ann. Rept. Ent. Soc. Ont., 1878, p. 28-30. 

28 Bul. No. 7, U. S. Dept. Agr., Div. Ent., Tech. Series, pp. 11, 16, 21, 24. 
29 Psyche, May, 1891, p. 85. 
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evidently a scavenger. Both species were kindly identified by | 
Mr. D. W. Coquillett. 

The second group, the hymenopterous parasites, are probably 
more effectual in keeping the forest tent-caterpillar and other 
insects in check, because they are usually much more abundant. 
The following species have been recorded as preying upon the 
caterpillars: Limneria fugitiva Say, recorded* by Riley, and Pim- 
pla pedalis Ores., by Wm. Saunders.** From the 2,500 cocoons kept 
by the writer in the laboratory 287 individuals of the species 
Pimpla conquisitor were reared, of which 218 were females, leav- 
ing 69 males; Pimpla pedalis, two females and one male; T’heronia 
fulvescens, one male. The following species kindly identified by 
Mr. Wm. H. Ashmead, assistant curator of the U. S. National 
Museum, were also reared from these cocoons: Diuglochis 
(Phromalus) omnivorous Walk.; Muiotiopis clisicampae Ashm. 
As shown on page 304 but 312 or only about 123 per ct. of the 
2,500 cocoons were parasitized. 

Disease.—A disease, evidently bacterial, attacked many of the 
caterpillars last season materially reducing their numbers. This 
appears to be the same disease that attacks the apple-tree tent- 
caterpillar mentioned in Bulletin 152, page 291. | 


COMBATING THE INSECT. 


Owing principally to the fact that the caterpillars attack a large 
variety of trees, this subject is a somewhat complicated one. In 
badly infested localities, however, it has three distinct phases. 
First, combating the insect in the forest; second, combating the 
insect when attacking shade trees; and third, combating the 
insect in the orchard. We will discuss the subject under each of 
the three heads, reversing the order given above. 

Combating the insect in the orchard; destroying the eggs.— 
After the leaves have dropped the egg masses are somewhat con- 


spicuous. When pruning the trees they should be carefully 


30 Insect Life, 3: 157. 
31 Insects Injurious to Fruits, p. 57. 
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looked for and destroyed. If the orchard has been badly infested 
it will pay to make a special search for them. _ 

Destroying the caterpillars— Many methods have been sug- 
gested for destroying the caterpillars but there are three especially 
feasible ones, which, if carefully carried out, will usually prove 
effectual. 

First, spraying with an arsenical compound.—Any good arseni- 
eal will answer the purpose if applied before the caterpillars are 
half-grown. Some of the principal arsenical insecticides are 
Paris green, green arsenite and arsenite of lime. For a discussion 
of green arsenite and arsenite of lime see Bulletins 143 and 152 
of this Station. A third arsenical, arsenate of lead, has been found 
by the Gypsy Moth Commission of Massachusetts to be especially 
effectual against the gypsy moth and to be almost harmless to 
foliage. The formula is as follows: 11 ounces acetate of lead, 4 
ounces arsenate of soda, 150 gallons of water. The directions for 
making arsenate of lead as given by Professor C. H. Fernald” are 
as follows: “Arsenate of lead is easily prepared by putting 11 
ounces acetate of lead in 4 quarts of water, in a wooden (not 
metal) pail, and 4 ounces of arsenate of soda (50 per ct.) in 2 
quarts of water in another wooden pail, and when entirely dis- 
solved mixing them in a hogshead containing 150 gallons of water, 
when a chemical reaction will take place forming arsenate of lead 
in a fine white powder in suspension of water. If cold water be 
used in the wooden pails, the solution of the acetate of lead will 
require a little time, but, however, if the water be hot, it will dis- 
solve very quickly. It is customary to add from 2 to 4 quarts of 
glucose to the above amount of water. If it is desired to use larger 
proportions of the arsenate of lead, it is only necessary to use more 
acetate of lead and arsenate of soda, but always in the proportions 


given above.” 


To ensure success in spraying two points should be 
kept in mind, namely, promptness and thoroughness. The poison’ 


will be much more effective if applied before the caterpillars are 


32 Ann. Rept. Mass. Bd. Agr. 1897. 


New Yorx AGricuttuRAL EXPERIMENT Station. 311 


one-fourth grown and of but little avail if the application is de- 
layed until after they are half grown. 

Second, destroying the caterpillars when they have assembled 
upon the trunks or large branches.— This may be done in any con- 
venient way. A very easy way is to crush them with an old broom 
which, to insure the death of all the caterpillars it touches, has 
been dipped in kerosene oil. The kerosene oil is fatal to them, 
and if preferred may be sprayed directly upon them. 

Third, jarring and banding.— Jarring is seldom practical ex- 
cept with small trees. The tree should be given a few quick, sharp 
raps with a padded mallet. The caterpillars will drop at once 
and may be collected and destroyed in cureulio carts or upon 
sheets spread upon the ground. 

Banding is for the purpose of preventing those caterpillars that 
have been jarred off by the wind, or by birds, or have left the tree 
during the restless period just previous to pupating, from again 
ascending the trunk; also to protect the trees from invading 
caterpillars, especially when the orchard is situated near infested 
shade or forest trees. The bands may be made of cotton wool in 
which the caterpillars will become entangled, or better by some 
sticky substance such as tar mixed with two parts of raw oil, or 
with raupenleim. Either of these substances should be smeared 
upon bands of paper at least a foot wide which can be tied around 
the trunks of the trees. By using the paper there is no danger of 
injury to the bark. Sticky fly paper is sometimes successfully 
used in the same way. ‘The caterpillars will be caught upon 
these bands and soon die. Where the caterpillars are very 
abundant so many will be caught upon the bands that other cater- 
pillars can crawl safely over them. In such an event new bands 
will have to be applied or the originals made wider. Of these 
sticky substances raupenleim is one of the best. It can be obtained 
of William Meuzel & Co., 64 Broad St., New York, and the Bow- 
ker Fertilizer Co., Boston. It should never be applied directly 
to the bark. 
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Collecting the cocoons.—Many of the cocoons are spun in places 
where they can be easily reached. In collecting and destroying 
them many useful parasites would be destroyed but in case of a 
serious outbreak the thorough collecting of the cocoons would 
accomplish more immediate good than the parasites. It would, 
however, be but little trouble to place the cocoons under a coarse 
netting and leave them until the parasites had escaped. The 
netting should be too fine to allow the moths to pass but coarse 
enough to allow the parasites to escape. 

Capturing the moths.—As previously stated the moths fly at 
dusk or later. They are attracted by a bright light, and may be 
captured by placing a lighted lantern over a tub of water, over 
which enough kerosene oil has been poured to make a thin film. 
The moths flying about the light will fall into the water. While 
this method may be of some value it is doubtful if many female 
moths will fly to the light before having deposited their eggs, 
after which of course, it makes no difference whether they are 
attracted to the light or not. 

Combating the insect when attacking shade trees.—All of the 
methods just described can be used to check the insect when 
attacking small shade trees. Ifor large trees banding is of much 
value. In some of the villages in which the caterpillars were 
abundant last spring, they were dislodged from the large trees by 
streams of hydrant water and prevented from going back up the 
trunks by the sticky bands. For spraying the large trees special 
apparatus is required. Steam power is usually used. A suitable 
outfit can be purchased for from about $200 up. The increase of 
shade tree insect pests and diseases make it almost necessary for 
a village to own a spraying apparatus to ensure the preservation of 
its shade trees. . 

A method of combating the insects which has been tried with 
success is to encourage the school children to collect the egg masses 
by paying them a reasonable price per hundred. This may be 
done by the private individual or by the village or city authori- 
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ties. In either case the expense would be trifling in comparison 
with the good accomplished. 

Combating the insect when attacking forest trees——When the 
caterpillars occur in such great numbers over such wide areas of 
woodland as they did last spring it is difficult to devise a method 
of destroying the caterpillars that would be practical for individual 
farmers to undertake. Banding the trees will be of much value. 
Also with comparatively little work many of the caterpillars 
which have assembled on the trunks can be destroyed. What- 
ever is done a united effort will be necessary to give the best 


results. 
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mature within eggs early in the fall. Acari destructive to the eggs. Ibid, 5: 
Habits and injuries of C. sylvatica. Am. Rept. Ent. Soc. Ont. 4. Brief men- 
tion. 28-30. Abundance in Western Ontario. Life-history, descriptions of 
all stages, natural enemies, with special reference to a species of Trombidium 
attacking the eggs. 

Perkins, G. H. Fifth Ann. Rept. Vt. Bd. Agr., pp. 257-259. Brief 
descriptions, life-history, remedies. 

French, G. H. Ins. Ill. Seventh Rept., p. 198. Brief mention. KC 
sylvatica. ) 

Williams, Joseph. Ann. Rept. Ent. Soc. Ont., 1878, p. 41. Mentions 
Calosoma scrutator as an enemy of the caterpillars. (C. sylvatica.) 
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1879. Saunders, W. Ann. Rept. Ent. Soc. Ont., 1879, 7-8. Brief reference 
to fungus disease attacking caterpillars. Ibid, p. 22. Brief reference. 

Hay, P. R. Wis. State Hort. Soc. Trans., 1879, pp. 276-278. Brief 
account. (C. sylvatica.) 

Cutting, H. N. H. Bd. Agr., p. 20. Brief reference. 

1880. Saunders, W.: Ann. Rept. Ent. Soc. Ont., 1880, p. 9. Brief refer- 
ence. Notes marked decrease in numbers of the caterpillars. (Same Can. 
Ent., 12.) 

French. Sixth Rept. Il]. Norm. Univ., p. 44. Brief reference. 

1881. Marten, John. Ins. of Ill, Tenth Rept., pp. 123-124. Brief refer- 
ence. (C. sylvatica.) 

Stretch, R. H. Popilis, 1: 68-69. Synonymic notes. 

1883. Riley, C. V. U.S. Ent. Com. Third Rept., pp. 89, 101. Brief refer- 
ence. Mistaken for army worm. (C. sylvatica.) 

Saunders, W. Insects Injurious to Fruits, pp. 52-57. Descriptions, 
life-history and remedies. (C. sylvatica.) 

Claypole, E. W. Can. Ent., 15: 38. Mentioned. (Ent. Soc. Ont. 
Rept., 1883-1884, p. 34. Same.) 

Caske, Matthew. Inj. Ins. of the Orchard and Vineyard, pp. 85-86. 
Brief account. (C. sylvatica.) 

1884. Forbes, S. A. Ins. of Ill. Thirteenth Rept., p. 10. Ravages in south- 
ern Illinois. (C. sylvatica.) 

1885. Fletcher, James. Ann. Rept. Central Exp. Farm, Can., p. 48. Men- 
tioned. 


Dimmock, A. K. Psyche, 4: 275. Feeding on birch. (C. sylvatica.) 

1885. Lintner, J. A.. Third Report, pp. 91-93. Account of injury to apple 

trees. New England Homestead, 5: 229. Descriptions, habits and remedies. 
(C. sylvatica. ) 

Forbes, S. A. Bul. Ill. State Lab. Nat. Hist. “ Studies on the Con- 
tagious Diseases of Insects.’ An epidemic of Muscardine in C. sylvatica (diss- 
tria). Ibid., Ins. of Ill. Seventeenth Report, p. 13. Mentioned. 

1887. Fletcher, James. Ann. Rept. Central Exp. Farm., Can., 1887, pp. 
24-25. Brief general account. P. 29. Brief reference. (C. disstria.) 

1888. Lintner, J. A. Fourth Report, p. 178. Brief reference to Dr. Forbes’ 
experiment with Muscardine. 

Riley, C. V. Ann. Rept. N. J. State Bd. Agr., pp. 498-499. Brief 
reference. (C. sylvatica.) 

McMillan, Conway. Neb. Agr. Exp. Sta. Bul. 2. Life-history, food 
plants, natural enemies and remedies. (C. sylvatica.) 

Harvey, F. L. Ann. Rept. Maine Agr. Exp. Sta., pp. 128-130. Life- 
history, descriptions of all stages and remedies. 

Bethune, C. J. S. Ann Rept. Ent. Soc. Ont., p. 73. Brief reference, 
remedies. (C. sylvatica.) 

1889. Riley and Howard. Insect Life, 5: 58-59. Brief reference to abun- 
dance in Maine, where train was reported stopped by the caterpillars. 

Fletcher, James. Can. Ent., 21: 75-76. Brief reference. 

Edward, Henry. Bul. U. S. Nat. Museum, No. 35, p. 78. Bib- 
liography. 
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1890. Bruner, Lawrence. Neb. Agr. Exp. Sta. Bul. 14, pp. 33-38. Life- 
history, descriptions, food plants, natural enemies and remedies. (C. syl- 
vatica. ) 

Packard, A. S. Fifth Report U. S. Ent. Com., pp. 117-118. Life- 
history, technical descriptions of all stages. (C. sylvatica.) 

Lintner, J. A. Sixth Report, p. 106. Brief reference to recent out- 
break in Washington county, N. Y. Especially destructive to sugar maples. 
(C. sylvatica.) 

Caulfield, F. B. Ann. Rept. Ent. Soe. Ont., p. 64. On Ash. (C. 
sylvatica.) 

Hargitt, C. W. Insect Life, 3: 8. Mention. (C. sylvatica.) 

Smith, J. B. Cat. Ins. of N. J., p. 304. Listed. 

Harvey, F. L. Ann. Rept. Me. Agr. Sta., pp. 105-140. 

1891. Riley and Howard. Insect Life, 5: pp. 477-478. Caterpillars stopped 
train in South Carolina. Food plants. 

Tbid., 3: 157. Parasitized by Limneria fugitiva, Say. 

Murtfeldt, M. E. U. S. Dept. Agr., Div. Ent., Bul., pp. 26, 40-41. 
Reports outbreak in vicinity of Minneapolis in 1891. (C. disstria.) 

Fernald, C. H. Hatch. Agr. Exp. Sta. Bul. 12, pp. 24-26. Brief de- 
scriptions of all stages; life-history, remedies, 

Townsend, C. H. T. Psyche, 6: 83-85. Parasites. (C. sylvatica.) 

Dyar, H.G. Psyche, 6: 29. Listed. 

Harvey, F. L. Psyche, May, 1891, p. 85. Records Euphoracera clari- 
pennis. Macq. and Frontinia frenchii, Will, parasitizing forest tent-cater- 


pillar. 
1892. Perkins, G. H. Fifth Ann. Report Vt. Agr. Exp. Sta., pp. 144-159. 
Kirby, W. F. Synonymie Cat. of Lepidoptera Heteroptera I. 840. 
Synonymy. 
Dyar, H. G. Psyche, 6: 326 and 364. Mentioned. 

1893. Lintner, J. A. Trans. Albany Institute, Aug. 1893, p. 227. Brief 
reference. 

Smith, J. B. Trans. Am. Ent. Soc., 1893, pp. 20 and 36. 

1894. Dyar, H. G. Journal N. Y. Ent. Soc., 2: 154. Synonymy. 

Bruner, Lawrence. Ann. Rept. Neb. State Hort. Soc., 1894, p. 156. 
Listed. 

1895. Comstock, J. H. & A. B. Manual for the Study of Insects, p. 362. 

Brief reference. 
Dyar, H. G. Psyche, 7: 189. Range. 

1897. Kirkland, A. H. Mass. (Hatch) Agr. Exp. Sta. Bul. 46, pp. 22 and 
25. Eaten by garden toad, Mass. State Bd. Agr. Report on Gypsy Moth, 
Appendix, p. 56. Podisus placidus attacking the caterpillars. 

Burgess, A. F. Mass. State Bd. Agr. Report on Gypsy Moth, Jan. 
1897. Appendix, p. 68. Mentioned. 

Coquillett, D. W. U.S. Dept. Agr., Div. Ent., Tech. Series, Bul. 7, 
pp- 11, 16, 21, 24. Dipterous parasite. 

Comstock, J. H, Insect Life, 172. Mentioned. 
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1898. Kirkland, A. H. Mass. State Bd. Agr. Report on Gypsy Moth, Jan., 
1898. Appendix, pp. 118 and 131. Podisus placidus and Podisus serriventris 
preying on the caterpillars. 

Burgess, A. F. Ibid., pp. 107 and 108. Colosoma scrutator and Calo- 
soma wilcoxi preying upon the caterpillars. 

Fletcher, James. Ottawa Naturalist, April, 1898, pp. 12-13. Rav- 
ages along Ottawa river. 

Felt, E. P. Fourteenth Report of the State Entomologist, 191-201. 
Extent of ravages, descriptions, natural enemies and remedies. Country Gen- 
tleman, 63: 450, 551, 567 and 690. Ravages in New York State. 

1899. Weed, H. E. N. H. Coll. Agr. Exp. Sta. Bul. 64, pp. 77-98. Ex- 
tended account, including life-history, food-plants, natural enemies and rem- 
edies. 

Slingerland, M. V. Cornell Univ. Exp. Sta. Bul. 170, pp. 559-564. 
Account of life-history and remedies. Rural New Yorker, 58: 74. Brief ref- 
erence, 449. Frief reference, 624. Brief reference. 

Slingerland, M. V.(?) Rural New Yorker, 58: 463. Review of 
Bulletin 170, Cornell Univ. Agr. Exp. Sta. 

Munson, W. M. Rural New Yorker, 58: 421. Recommends lead and 
sulphur, equal parts, put on paper and tied around trunks to prevent cater- 
pillars ascending. 
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DESCRIPTION OF PLATES. 


Plate XX.— Area over which the caterpillars were most de- 
structive in New York State during 1899. 

Plate XXI.— 1. Egg mases, natural size. 2. Caterpillars at 
rest during the heat of the day. 3. Cocoon between two elm leaves, 
natural size. (Original.) 

Plate XXII.— 1. Nest of apple-tree tent-caterpillars contamiung 
both species. 2. Showing principal difference in markings be- 
tween the two species. The one on the left is the apple-tree tent- 
caterpillar, all about two-thirds grown. Natural size. (Orig- 
anal. ) 

Plate XXIII.— Young caterpillars congregated upon a small 
basswood branch. (Original.) 

Plate XXIV.— Caterpillars congregated upon trunk of plum 
tree preparing for last molt. (Original.) 

Plate XX V.— First two rows male and female moths of Clisio- 
campa, disstria Hubn, showing markings and variation m size. 
Third row, C. disstria var. sylvatica Harr; the two on the left are 
males and the third a female. Fourth row, C. disstria var. thoraci- 
coides, Neumoegen and Dyar; all males. Fifth row shows grada- 
tion from light form with two narrow dark lines across each fore 
wing to dark form with dark band across the wings; all males. 
All natural size. (Original.) 
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REPORT OF THE HORTICULTURIST. 


TREATMENT FOR GOOSEBERRY MILDEW.* 


G2 P. Cioss. 


SUMMARY. 


For three seasons, Bordeaux mixture, lysol and formalin have 
been compared with potassium sulphide, the latter giving the best 
results in all three series. 

The Bordeaux mixture proved comparatively valueless, as in 
but one series of tests did treated bushes show less mildew than 
check bushes; formalin in the strongest solution, 1 oz. to 1 gal. 
water, gave fair results, but weaker solutions ranked with the 
Bordeaux mixture; lysol gave promising results, coming next to 
the potassium sulphide in reduction of mildew injury. 

With one exception, Bordeaux mixture, very early spraying 
gave better results than medium early or late treatments. 

Winter treatment was tested during one season, but did not 
give sufficiently favorable results to justify recommendation. 


INTRODUCTION. 


The gooseberry mildew generally makes its appearance during 
the last half of May or first half of June. It is first noticed as 
glistening, frost-like spots on the fruit on the lower part of the 
bush where there is usually dense shade. As the disease progresses 
the spots enlarge, turn dark brown and form a felt like covering 
over a part, or all, of the berry. In a slight attack the disease 


* Reprint of Bulletin No. 161. 
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may not injure the fruit at all, or only slightly deform it. In a bad 
attack the fruit has a repulsive appearance, is stunted in develop- 
ment, and may be more or less decayed. 

Two or three weeks after the mildew attacks the fruit it appears 
on the young, tender twigs, especially on their tips. If the attack 
is severe the new growth will be destroyed and the older growth 
will be considerably injured. In case of a very severe attack the 
fruit will be rendered worthless, and the foliage will be nearly, or 
entirely, killed during July. As a result no fruit buds are set 
for the next year’s crop, and the bushes are so badly weakened 
that they may suffer from winter injury. In a few commercial 
plantations where little or no spraying has been done the writer 
has seen the crop of fruit destroyed and the bushes practically 
ruined by this disease. In other plantations where spraying was 
carefully done the greater part of the crop was saved, the foliage 
remained in good condition and fruit buds were set for a succeed- 
ing crop. The extent to which mildew can be prevented by 
spraying depends upon weather conditions and location. In a 
wet season like that of 1898 it flourishes abundantly and is difficult 
to control. The disease, as already stated, usually obtains a foot- 
hold on the lower parts of the bushes where the shade is dense. 
These parts are very difficult to reach thoroughly with spray 
solutions, and in a year when the other conditions favor the spread 
of the fungus, are liable to harbor more or less of the disease 
unless the greatest care and thoroughness are used in spraying. 
In a dry season like the present one mildew ean be almost entirely 
prevented by thorough use of fungicides. On uneven ground 
the higher parts of a plantation seem to be less subject to the 
disease than the lower parts. The best location seems to be one 
well elevated, with a gradual slope affording good air drainage. 

In view of the destructive character of gooseberry mildew and 
its economic importance in all parts of America where gooseber- 
ries are grown, either for home use or for market, it was decided 
to undertake experiments in treating the disease on a commercial 
scale. The object of the experiments was to compare the potas- 
sium sulphide treatment with treatments with other fungicides 
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and at the same time to compare very early treatments with later 
treatments and thus learn at what periods spraying should be 
done to accomplish the best results. 

These investigations were begun in 1897 and have been con- 
tinued for three seasons. Two commercial plantations have been 
under experiment. One belonging to Kg & Robinson is located 
at Trumansburg on the slopes just west of Cayuga Lake. This 
was treated three seasons. The other belonging to the Van 
Dusen Nursery Co., Geneva, and located on the upland about 
two miles west of Seneca Lake, was treated in 1899 only. A 
preliminary report giving the results of the work in 1897 may 
be found in Bulletin 133. A complete report of the investiga- 
.ons for the entire period from 1897 to 1899 is now presented 
for the first time. 


TRUMANSBURG EXPERIMENTS. 
PLAN. 


The plantation at Trumansburg consists of 32 rows with 11 
plants to the row. As shown in the diagram opposite it was 
divided into six plats. Each treatment was given to two plats 
located in different parts of the plantation. This arrangement 
wes “or the purpose of equalizing for each remedy the differences 
in soil and location which might exist in different parts of the 
plantation. 

For convenience in comparing the effects of very early with 
medium and late spraying, three series of treatments were made. 
Series I was begun very early just as the buds were breaking 
and successive applications were made at intervals of about ten 
days until seven had been given. Series II was begun when the 
second spraying of Series I was made. Series IIT was begun 
when Series I received its third spraying and Series IT its second 
sprayin~ During the remainder of the season the dates of treat- 
ment were the same for all three series. An untreated row was 
left as a check for each series. 
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FUNGICIDES USED. 


Bordeaux mixture (ordinary), 1 to 11 formula, was used until 
the last two or three sprayings when potassium sulphide, 1 oz. to 
2 gallons water, was substituted for it. This substitution was 
made so that the fruit would not be spotted with Bordeaux mix- 
ture at the time it was picked for market. 

Lysol and formalin were each used in three strengths, 1 oz. to 
1 gal. water, 1 oz. to 2 gals. and 1 oz to 4 gals.; and potassium sul- 
phide in two strengths, 1 oz. to 2 gals. and 1 oz. to 3 gals. water. 

Applications of these materials were made with a bucket force 
pump fitted with a Bordeaux nozzle. No injury was done to 
the foliage by any of the solutions. 


OBSERVATIONS AND DATES OF TREATMENTS. 


Tests in 1897.— The first spraying was made April 12 just as 
the buds were bursting. This was followed by applications April 
23, May 5, 17, 26, June 7 and 21. The bushes made a good 
growth and had a good setting of fruit. Mildew was found in 
small amounts on the fruit May 26. This developed rapidly on 
the fruit and by June 7 had spread to the new growth. A careful 
examination revealed less mildew on the bushes treated with 
potassium sulphide than on the other treated or untreated bushes. 

As it was desired to market the fruit green, the last spraying 
was made June 21 and the fruit was picked early in July. 

Tests in 1898.— Owing to the very mild weather early in 
March the buds began to open and by the middle of the month 
were in condition for the first spraying. They were not sprayed, 
however, because it seemed that cold weather must come and 
check the premature growth, hence it would be useless to spray 
until continuous growth might be expected. Contrary to expecta- 
tion the latter part of March was not unfavorable to a slow growth 
and by April 1 when the first spraying was made the growth was 
about ten days in advance of what is desirable at the time of first 
application. Later applications were made April 14, 26, May 9, 
21, June 1 and June 13. There was an abundance of moisture 
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PLATE XXVI.—CROWN BOB GOOSEBERRY AFFECTED BY MILDEW. A PPRFBDCT 
BERRY IN LOWER RIGHT HAND CORNER. 


PLATE XXVII.—STAGES AT WHICH SPRAYING SHOULD BE GIv 
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during the season which seemed to favor a rapid growth of mil- 
dew. The disease was first noticed May 25. It was quite gen- 
erally distributed throughout the plantation but was most abun- 
dant on the untreated rows. The fruit was marketed green the 
latter part of June. 

Tests in 1899.— The weather was unfavorable to early growth 
so the first spraying was not made until April 15. Later spray- 
ings were made April 25, May 5, 15, 25, June 6 and 12. 

The season was dry and the attack of mildew was compara- 
tively light, although the bushes made an excellent growth and 
set a fair crop of fruit. Mildew appeared early in June and was 
especially noticeable on the check rows and on the under side of 
bushes sprayed with Bordeaux mixture. The young growth was 
exempt from the disease. The fruit was picked the last of June. 


RESULTS. 


Table I shows the different strengths of the various fungicides 
used and the percentage of mildew for the three years in each 


series and each treatment in the series. 


TABLE I.— PERCENTAGE OF MILDEWED FRUIT FoR THREE SEASONS. 


Series I. Series IT. Series III. 
Spraying begun Spraying begun Epraying begun 
Fungicide. very early. medium early. late. 
Seven applica- Six applica- Five applica- 
tions. tions. tions. 


tole See ie See See SS eS SS SS SSS 
197. 1898, 1898. 1897. 1898. 1699. 1897. 1898. 1899. 


*Bordeaux mixture: 
Tite Hivformula «3. .....:: 37.4 66.7 60.6 29.1 80.9 53.2 58. 90.5 63. 
Potassium sulphide: 


Om tO, 2eals wabers.—  6:6)° 29:3) Vbib- 123 4257 993.5" V5 37.9) V5 

1 oz. to 3 gals. water.. 5. 50.9 6.6 15.1 69.5 7.5 13. 66.3. 6.6 
Formalin: 

1 oz. to 1 gal. water... 48.8 59.9 89 78.3 80.9 112 56. 634 88 

I oz. to 2 gals. water.. 59.1 84. 15. 847 91.9 14.9 71.4 96.8 37.5 

1 oz. to 4 gals. water.. 52.6 95.1 16.1 65. 86.7 16.2 70.4 89.1 41.9 
Res So ele See: 57:7 80.8 22.6 78.7 98. 28.5 78.7 95.7 30.6 
Lysol: 


loz. to I pal. water... 24.5 742 6.6 
1 oz. to 2 gals. water.. 56.8 81.6 8.2 
1 oz. to 4 gals. water.. 37.1 65.1 10.9 


* Last three treatments in each series in 1897, and last two treatments in 
each series in 1898 and 1899, potassium sulphide, 1 ounce to 2 gallons water. 
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Table IL shows the average percentage of mildew for each series 
and treatment for three seasons. 


TABLE II.— AVERAGE PERCENTAGES OF MILDEWED FRUIT FoR THREE SEASONS. 


Fungicide. Series I. Series II. Series III. 

Borndes ime 4 oho cl xt es eee ee 54.9 54.4 70.5 
Potassium sulphide: 

Bites, aye be a TS! Cree eon, See Be as 13.8 19.5 21.5 

gC Se rece ea mere Dem ay Nee ak Ee 20.8 30.7 28.6 
Formalin: 

re eo aint. ar ee ER 39.2 56.8 42.7 

Dh haiti orate sArcanantemairesicss Gaye 52.7 63.8 68.6 

4 ES ey AT 9 fl ea aN AS Cale 54.6 55.9 67.1 
Cheeks) yay. ca7 eh ss OS PER. ee ba. 68.4 68.3 
Lysol 

BIS POSE. Ce SE eee, 35.1 

Di Pek eno et crs ste suas 5 ee eer 48.9 

4 Oe A Rese ee Gs Se eee ae Olt 


A comparison of the averages in Table II shows that potas- 
sium sulphide treatment, 1 oz. to 2 gals. water, gave the best 
results in all three series, the best result being in Series I where 
spraying was begun very early. This shows 40 per ct. less mildew 
than the check rows do. A weaker solution of the same material 
gave the next best results and here again the very early treatment 
of Series I is most favorable, being 28 per ct. better than un- 
treated. 

The results with lysol are promising, the strongest solution, 
1 oz. to 1 gal. water, reducing the amount of mildew 18 per ct. 
With formalin, the treatment in Series I, using 1 oz. to 1 gal. 
water, was much the best, reducing the amount of mildew 14 per 
ct. In most other cases the tests with formalin rank with the 
results obtained from the use of Bordeaux mixture, which in 
Series II only is better than the untreated rows. In Series I 
and Series III the tests with Bordeaux mixture actually show a 
larger percentage of mildew than do the check rows. With the 
exception of Bordeaux mixture in Series II the very early treat- 
ments of Series I gave the best results with all tests. 

The cost of the material for the remedy giving the best results, 
potassium sulphide, 1 oz. to 2 gals. water, is about three tenths 
of 1 cent per bush for seven applications per season. 
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GENEVA EXPERIMENTS. 
PLAN. 


The tests were carried on in the Industry plantation of the 
Van Dusen Nursery Co., near Geneva. During the past few sea- 
sons the attacks of mildew here were so severe that the crops were 
destroyed and many bushes had been either killed outright or so 
badly weakened that they were winter killed. The part of the 
plantation used for this work contained 28 rows, 20 bushes to 
the row. 

The general plan of the work in this plantation was much like 
that for the work done at Trumansburg. The principal new 
feature was “winter spraying” with several fungicides. This 
was for the purpose of determining whether or not it would prove 
practical to spray with strong solutions while the bushes are 
dormant. The object was to compare the results obtained from 
bushes given the winter treatment and sprayed throughout the 
season, with results from bushes where spraying was begun early, 
medium early and late; also to compare soda-Bordeaux and cop- 
per carbonate solutions with potassium sulphide as a preventive 
of the disease. 


WINTER TREATMENT. 


The severe weather of winter and early spring prevented the 
application of this treatment until April 5, but as the buds re- 
mained perfectly dormant all that time this date was satisfactory 
for the test. Each one of the following solutions was applied to 
a separate row of bushes: 


Copper sulphate, 1 oz. to 1 gal. water. 

Potassium sulphide, 1 oz. to 1 gal. water. 

Tron sulphate, saturated solution, 5 pounds to 1 gal. water, 
plus 1 per cent of sulphuric acid. 

1Soda-Bordeaux mixture.— 1pound copper sulphate, 1-3 pound 
lye, to 5 gals. water. 


1A modification of Dr. Halsted’s formula, as given in Nineteenth Report 
New Jersey Exp’t Station, p. 336. 
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Copper carbonate 1 oz., ammonia to dissolve it, 5 gals. water. 

Copper carbonate 3.2 oz., sodium carbonate 1.6 0oz., ammonia 
to dissolve them, 5 gals. water. 

For the remainder of the season these rows were all sprayed 
with potassium sulphide 1 oz. to 2 gals. water, six applications 
being given. 


SUMMER TREATMENT. 


This part of the work was divided into three series as was the 
work at Trumansburg. In Series I the work was begun very 
early, April 18; in Series II medium early, April 28; and in 
Series ITI late, May 9. Later applications were made May 23, 
June 5 and 15. 

The various solutions used were: 

Pottassium sulphide, 1 oz. to 2 gals. water. 

?Soda-Bordeaux,— *soda (lye) 1 pound. 

Copper sulphate 3 pounds. 
lime 5 oz. 
Water 30 gals. 

‘Copper carbonate 1 pound, sodium carbonate (sal soda) 4 
pound, enough strong ammonia to dissolve the copper carbonate, 
50 gals. water. 

Ammoniacal solution of copper carbonate,— copper carbonate 
5 oz., ammonia 8 pints, water 50 gals. 

Each of these solutions was applied to a separate row in Series 
1-11. and: TT. 

The season was not favorable for the growth of mildew, a small 
amount appearing on the fruit, but none on the new growth. A 
very little of the disease was noticed June 15. The bushes made 


2 Halsted, B. D. Nineteenth Report New Jersey Experiment Station, p. 336. 

3“ Babbitt’s Potash or Lye” was used. 

4 This remedy was recommended by Mr. David Allerton and Mr, J. A. Hep- 
worth, of Marlboro, N. Y., who have used it successfully against mildew on 
American varieties, principally Houghton. There seems to be no reason from 
a chemical standpoint why sodium carbonate should be used. 
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a good growth considering the weakened condition they were in 
in the spring owing to previous serious attacks of the disease. 

In all tests a check row was left for comparison. In Series I 
there was one row of each treatment and one check row set aside 
for the purpose of clipping off the mildewed tips as they appeared. 
The object was to determine whether or not it would pay to do 
this extra labor in a commercial plantation. It was necessary 
to drop this part of the experiment because no mildew appeared 
on the tips. A fair crop of fruit was marketed green the latter 
part of June. 

RESULTS. 


Table III shows the percentages of mildew from the various 
tests. Series IV is the part which received winter treatment. 


Tarte IIJ.— PERCENTAGE OF MILDEWED FRUIT IN GENEVA EXPERIMENT. 


ce eaee eee ees 
> al ee S35 As + 
Dak. asd eae Bea Ne 
“i Bon a sate 58 ate 
Fungicides. © 6 wess ob Sasa s 
wee gdh ehh ewetts 
SMHS Sus wok SEeBae 
Ease Ease bees Eeteas 
m mM nN BoD) 
Soda Bordeaux — 1 to 10 formula.... 1.3 9 2.2 
Ammoniacal solution of copper car- 
[TIS ty Ge Sten aeeeo ee Aaa nina cee 2.3 1.2 3.2 
Strong ammoniacal solution of cop- 
per carbonate plus sodium-carbonate. 1.3 1.5 1.8 
Potassium sulphide, 1 oz. to 2 gals. 
WEG ie HOR an ace OOOO Ome ne 3.5 1.8 3 
CLOSES: 2 SS eRe ae Sees ae be 7.8 3.4 -5.9 Ai 
Copper sulphate, 1 oz. to 1 gal....... or Joc 3.9 
Tron sulphate, saturated solution, plus 
1 per cent. sulphuric acid ......... Ries an Aph 2.3 
Soda Bordeaux —1 to 5 formula . 5G a ae, 2.6 
Ammoniacal solution of copper car- 
bonate, 1 oz. to 5 gals. water ...... are ee Sone 1.4 
Ammoniacal solution of copper car- 
bonate, 1 pound to 25 gals. water, 
plus sodium carbonate, 4% pound... os ere Sei 2. 
Potassium sulphide, 1 oz. to 1 gal. 
Re ia oS che nis od 3 \nsps sinle s ane ces Soe 2.9 
Copper sulphate, 1 oz. to 1 gal.—check 
row with winter treatment only... jae ee Saas 9.3 
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In nearly every test this table shows very small percentages of 
mildew. With the winter treatment the ammoniacal solution of 
copper carbonate gave the best results, 1.4 per ct. of mildewed 
fruit where the check row had 16.5 per ct. The other winter 
treatments ranged from 2 per ct. to 4 per ct. The row which 
received the winter treatment only, 1 oz. copper sulphate to 
1 gal. water, had 9.3 per ct. of mildewed fruit. This was 7.2 
per ct. less mildewed fruit than its untreated row yielded, but 
was considerably higher than the percentages of the other check 
rows. | 

The percentages of the tests in the first three series are particu- 
larly low, varying from .9 per ct. to 3.5 per ct. and the checks 
from 3.4 per ct. to 7.8 per ct. The very best was soda-Bordeaux 
in Series II, .9 per ct., the next lowest was ammoniacal solution 
of copper carbonate in Series II with 1.2 per ct. The tests with 
potassium sulphide gave the highest percentages in Series I and 
II and second highest in Series III. The results with strong am- 
moniacal solution of copper carbonate were very favorable, being 
from 1.3 per ct. to 1.8 per ct. 

In the results for this one year there was no gain derived from 
the winter treatment. The soda-Bordeaux and copper carbonate 
solutions gave slightly better results than potassium sulphide did, 
but these differences are not great enough to be of any significance. 


RECOMMENDATION. 


In Bulletin 133 potassium sulphide, 1 oz. to 2 or 3 gals. water, 
was recommended as the best remedy. The results of three years 
show that it is still the best fungicide the Station has thoroughly 
tested. Spraying should be begun very early just as the buds 
are breaking and continued at intervals of about ten days. 

Further testing will be necessary to determine the relative 
merits of soda-Bordeaux mixture and the copper carbonate solu- 
tions in comparison with potassium sulphide solutions for check- 


ing gooseberry mildew. 


THE NEW YORK APPLE-TREE CANKER.* 


WENDELL Pappock. 


SUMMARY. 


Attention has but recently been called to this canker of apple 
trees, probably because the injuries were thought to be due en- 
tirely to sun scald. 

Experiments extending through two seasons prove that this 
canker.is caused by attacks of Sphaeropsis malorum Pk. (see p. 
355), the fungus that causes the black rot of apple, pear, and 
quince fruits. The experiments also indicate that this fungus 
occurs on a number of other plants. 

This disease is widely distributed in the orchards of the State 
as well as in those of adjacent States. In many instances it has 
been very destructive. 

By way of treatment it is recommended: That the trees be 
kept in the best growing condition; that cankered limbs be re- 
moved where practicable; that the trees be sprayed with Bordeaux 
mixture as recommended on page 343; and that in some instances 
the trunks and larger limbs be scraped and washed as recom- 
mended on page 343. 


CANKER.— WHAT IS IT? 


The term canker, as applied to plant diseases, has been in use 
in Europe for a long time, where it is commonly used to desig- 
nate the injury done to trees by species of Nectria. (See Plate 


* Reprint of Bulletin No. 163. 
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XXXITI, fig. 2.) In fact the Nectrias have been associated with 
such injuries so long that in some instances the word canker has 
come to be regarded as a specific rather than a general term, but 
other species of fungi may cause a cankered condition of trees and 
plants. According to Hartig such wounds may be produced by 
the action of frost, when they are called frost cankers. In general, 
then, it may be said that any injury of trees, whereby a portion 
of the bark is destroyed and the wood laid bare may be classified 
under the general term, canker. 

That the term canker, as applied to plant diseases, is new to 
many of our fruit growers may be due to the fact that the Nectrias 
are of but little economic importance in the United States. 


THE NEW YORK APPLE-TREE CANKER.’ — HISTORY. 


Orchardists have been familiar with this diseased condition of 
the limbs of the apple tree for years. This is especially true 
with the Esopus Spitzenberg, where the injury to the limbs, com- 
monly thought to be due entirely to sun-scald, has been associated 
with the apparent running out of this favorite apple. Atten- 
tion was first called to the probability of this injury being caused 
by a plant disease by M. B. Waite, of the U. 8S. Department 
of Agriculture, Washington, D. C., in an article’ that was 
read at the meeting of the Western New York Horticultural 
Society in 1898 and which appeared a few days later in the Rural 
New Yorker. Mr. Waite suggested the fungus Schizophyllum 
commune Fr. as the probable cause of the disease. This article, 


1 The name of New York Apple-Tree Canker is proposed for this disease for 
the purpose of distinguishing the canker produced by the attacks of the fungus 
Spheropsis malorum, Pk. (see page 355) from cankers that are due to the 
action of other fungi, as the Pacific Coast Apple-Tree Canker and the Euro- 
pean Canker. 

2Waite. Proceedings Western N. Y. Hort. Soc., 1898, pp. 9, 10. A brief 
article, included in the report of the committee on botany and plant diseases, 
notes prevalence of an apple-tree canker in orchards of Western New York. 

3 Waite. Rural New Yorker, Feb. 5, 1898, p. 82. 
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together with notes* and a paper’ by the writer, and a poster 
bulletin,® is the extent of the bibliography on the subject. 


INVESTIGATIONS IN 1898. 


In the spring of 1898 the Chapin Brothers, of East Bloomfield, 
N. Y., requested the Experiment Station authorities to investigate 
the cause of the dying of trees in their orchard. Prof. Beach 
visited the orchard and saw at once that a canker was the cause of 
the trouble, the serious nature of which was plainly evident in the 
numerous dead and dying trees. The writer was detailed to work 
on the subject, and the history of the investigations, extending 
through two seasons, is herewith presented. 

The orchard in question originally consisted of one hundred 
and twenty-five acres. The trees on thirty of the eighty acres in 
one part were ruined by the canker and have been taken out, and 
the trees on one-half of the remaining fifty acres are now of little 
value. In the other part of the orchard originally consisting of 
forty-five acres, only about ten acres are left that are of much 
value. The owners have noticed the disease for the past six or 
eight years, but it has increased very rapidly in the last three or 
four years. They have also found that it shows a decided prefer- 
ence for certain varieties, the Twenty Ounce being the most sus- 
ceptible; then the Baldwin, Wagener, Greening and King follow 
in the order named. The Tallman Sweet appears to be practi- 
cally free from the disease. Trees growing in low land or in any 


situation where the ground was at all wet, were found to suffer 


4 Paddock. Science, 8: 596. An Apple Canker. Brief account of investiga- 
tions, and concludes that the disease is probably caused by the fungus 
Spheropsis malorum, Pk. 

P. 836. Additional Notes on an Apple Canker. Notes the occurrence 
of a Spheropsis on pear and quince trees, and as causing a twig blight of 
apple trees. 

5 Paddock. Proceedings of the Western N. Y. Hort. Soc., 1899, pp. 58-64. 
An Apple Canker. Popular account of investigations with the disease. 

6 Vermont Special Bulletin, April, 1899, gives illustrations of cankered 
apple-tree limbs. 


.- 
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most, while the trees in the outside rows were noticeably freer 
from the canker than those in less exposed situations. 

It has been argued by some persons that the trees, now forty 
years old, have reached the limit of their usefulness and are dying 
of old age. However, those trees that are free from canker are in 
a very vigorous condition, and the fact that cankered limbs oceur 
on much younger trees in widely separated localities and in the 
best orchards, tends to disprove this theory. Neither can the 
trouble in this case be attributed to neglect, unless it be in the 
matter of spraying, since the orchard has received from the begin- 
ning practically the same culture that is advocated by our best 
authorities of to-day. Sixteen years ago the orchard was thinned 
by taking out each alternate diagonal row of trees. The elder 
Mr. Chapin was one of the first to spray with insecticides, but the 
all important point, as it now appears, spraying with Bordeaux 
mixture, has been neglected. An apparent contradiction to this 
statement is found in an old orchard not a quarter of a mile dis- 
tant, that has never been sprayed and has been in sod for years, 
yet there are very few cankered limbs in any of the trees. It may 
be mentioned, however, that this orchard is located on a different 
slope of land and on poorer soil. The soil of the Chapin orchard 
is for the most part deep and rich and has produced a vigorous 
growth so that now the trees are very large. 

Severe and unintelligent pruning has also been given as the 
cause of the presence of canker in this as well as other 
orchards. While it is admitted that misuse of any kind may favor 
the development of the canker fungus indirectly, yet the answer 
to the specific statement is found in the fact that unpruned seed- 
ling apple trees are found in wood pastures that are badly attacked 
by the canker fungus. 

In the preliminary studies of the canker certain large, dark 
colored spores were found, which were at the time supposed to 
come from some saprophyte; however, cultures were made from 
them. Agar plate cultures were also made from the diseased 
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bark, by taking small particles from the inner bark with sterile 
instruments. Two forms of fungi appeared in these cultures 
more or less constantly, which led to their being separated and 
transferred to sterilized bean stems in test tubes. Here they 
grew luxuriantly and soon produced fruit, the one form produc- 
ing the familiar dark colored spores which were not at that time 
identified, while in the other the sporophores of Schizophyllum 
commune Fr. were formed. 

Inoculations were made with the cultures on June 22 on seed- 
ing apple trees in the nursery row as follows: Three trees were 
inoculated with material from cultures of the dark spored fungus, 
three trees with material from cultures of Schizophyllum com- 
mune, and three trees were punctured but not inoculated to serve 
as checks. The inoculations were made by cutting a small open- 
ing in the bark with a sterilized knife and inserting a small 
amount of the material from the bean stem cultures between the 
bark and wood. All of the punctures were covered with filter 
paper which was kept moist for about thirty-six hours. On the 
same date two inoculations with each of the two cultures, together 
with check wounds, were made in the larger limbs of a mature 
apple tree. These inoculations were not moistened or protected 
in any way. In two weeks’ time there was an area of discolored 
bark around each place of inoculation where the unknown fungus 
had been inserted. The other inoculations as well as the checks 
showed no signs of growth and the wounds soon healed. 

As soon as it was known that the one fungus could penetrate 
living bark under certain conditions more inoculations were made. 
July 6, six young seedling apple trees in the nursery row and 
three limbs of a large apple tree were inoculated with the dark 
spored fungus, six seedling nursery trees and three limbs of 
a larger tree with Schizophyllum commune, while three seedling 
nursery trees and three limbs of a large tree were punctured but 
not inoculated to serve as checks. The inoculations made in the 
seedling trees were all protected with filter paper as before, but 
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those made in the larger tree were unprotected. The dark spored 
fungus grew at all points of inoculation, while all of the other 
wounds soon healed. 

On July 11 an effort was made to imitate the scars that are 
found in the outer bark that are mentioned on page 339. Small 
pieces of the outer bark were cut from two small areas on sepa- 
rate. limbs of a large tree which were inoculated with the dark 
spored fungus, making twenty-eight inoculations in all. Two 
similar areas were inoculated with Schizophyllum commune and 
two areas were prepared but not inoculated to serve as checks. 

Ten inoculations with the dark spored fungus, two with Schizo- 
phyllum commune and two check wounds were made by cutting 
through to the wood as before. All inoculations and check wounds 
were kept moist with damp filter paper. The dark spored fungus 
grew at all points of inoculation producing deep wounds or cankers 
where the incisions were made through to the wood as is shown 
in Plate XXX, fig. 8. Fig. 1 of the same. plate shows the effect 
of the inoculations where small pieces of the outer bark were 
removed. The fungus was unable to penetrate to the cambium 
and made only small surface wounds, as may be seen in the illus- 
tration. The pieces of bark have been removed on one side leay- 
ing scars which resemble those that occur on cankered limbs as 
in Plate XXX, fig. 2. 

On the same date, July 11, four inoculations were made with 
each of the two cultures in the larger limbs of a pear tree and 
four of each in the larger limbs of a quince tree. The inocula- 
tions, together with check wounds, were kept moist with damp 
filter paper az before. The dark spored fungus grew at all points 
of inoculation on the pear tree, but did not grow on the quince. 
All of the inoculations with Schizophyllum commune together with 
check wounds soon healed. 

These experiments showed conclusively that the dark spored fun- 
gus can penetrate living apple-tree bark under certain conditions 
and produce a cankered condition of apple-tree limbs and also 
indicated that it may produce a diseased condition of pear-tree bark. 
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On the other hand it is evident that Schizophyllum commune Fr. 
cannot penetrate living apple-tree bark and it is quite probable 
that the same is true of pear-tree bark. The result of the inocu- 
lations on the quince cannot be regarded as conclusive because 
of the small number of inoculations made; but numerous inocu- 
lations made in the spring of 1899 showed that the dark spored 
fungus can produce a cankered condition of quince limbs when 
inserted under the bark. 

The stress of other duties during the growing season prevented 
any study into the nature of the canker fungus and nothing further 
was done until fall when cultures of the fungus were shown to 
Mr. F. ©. Stewart, the Station Botanist. He at once noted a 
strong resemblance of the dark spores to those of the black rot of 
the apple, Sphaeropsis malorum Pk., and suggested that it might 
be that disease. | Mature apples were at once inoculated with 
material from the test tube cultures that had been obtained from 
cankered apple-tree limbs. In twenty-four hours decay had be- 
gun around the points of inoculation and in sixteen days pyc- 
nidia and mature spores of Sphaeropsis were found on all inocu- 
lated apples. The check apples which were punctured but not 
inoculated and kept under the same conditions remained sound. 
This experiment was repeated many times and the results were 
always the same. 

Now that it was known what to look for an examination of 
eankered limbs in the orchard revealed the presence of an abun- 
dance of small, dark, fungus pustules or pyenidia on the brown 
and shrunken areas of dead bark. Fig. 3 of Plate XXVIII is a 
larger view of the smaller canker shown in Fig 1 at 6. An ex- 
amination of the bark on the older portion of the cankered area 
reveals the presence of numerous pycnidia in which the dark col- 
ored spores, that have been frequently mentioned, are borne. 
They are shown natural size in Fig. 4, which is a small section of 
the dead bark from the same canker. It will be seen that the 
pycnidia are abundant and large enough to be easily found. 

22 
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Pyenidia containing mature spores were also found to be abun- 
dant on the dead bark surrounding the points of inoculation that 
were made from the cultures of Sphaeropsis. Plate XXX, fig. 3, 
is from a photograph of one of the limbs of an apple tree as it 
appeared at the close of the present season, that was inoculated 
in the spring of 1898 with cultures made from a cankered limb. 
Pyenidia are numerous on the surface of the bark and on the 
decorticated wood as well. 

The result of over fifty inoculations made from cultures that 
were obtained from cankered appletree limbs prove that the 
apple-tree canker of New York apple orchards is caused by a 
fungus of the genus Sphaeropsis. In every instance where the 
incisions were made through to the wood, typical cankers were 
produced and mature fruit of the Sphaeropsis formed on the de- 
- eaying bark and in some instances on the decorticated wood also. 
The inoculation experiments were repeated many times during the 
season of 1899 and the results have been the same. 


GEOGRAPHICAL DISTRIBUTION. 


A personal examination of a great many orchards during the 
past two seasons reveals the fact that this canker of apple trees 
is widely distributed in the orchards of New York. In fact an 
orchard is rarely seen that is entirely free from the disease. As 
is to be expected, however, it is more abundant in some localities 
than in others, and as has been previously mentioned, some varie- 
ties are more subject to the disease than others. It is specially 
injurious in many of the apple growing sections of western New 
York. 

Responses to a circular letter sent to the authorities of the vari- 
ous experiment stations, together with personal examinations, 
bring out the positive information that this canker occurs in Con- 
necticut, Indiana, Maryland, Michigan, Pennsylvania and Ver- 
mont, and that it probably occurs in Illinois, Maine, Massachu- 
setts, Minnesota, New Jersey, West Virginia and portions of 
Canada. It seems probable that when the disease becomes more 
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generally known it will be found in many of the apple growing 
sections of the northern, central, and New England states. 


APPEARANCE OF CANKERED LIMBS. 


When one approaches a diseased tree his attention will be 
attracted to the dark and enlarged sections of the larger limbs. 
A closer examination shows that the bark is much roughened as 
well as thickened, and in many instances a portion of the wood is 
laid bare. The decaying bark and wood offer a convenient lodg- 
ing place for borers and fungi which aggravate the injury and add 
to its unsightly appearance. The dead bark on many of the 
diseased limbs clings tenaciously to the decaying wood, which 
is a feature that distinguishes this canker from sun scald, since 
with the latter trouble usually the first symptom to be noticed is 
the peeling of the bark from the injured surface. The area of 
bare wood is often small as compared to the extent of swollen 
bark; limbs are frequently seen that for six feet or more of their 
length are covered with rough bark. The progress of the disease 
on such limbs may be marked by numerous pits or scars, show- 
ing where the fungus was able to live until perchance it gained 
entrance to the cambium through some injury, when a serious 
wound was the result. These scars are usually circular in form 
and may be outlined by two or more concentric lines. An exam- 
ple of this form of the disease is shown in Fig. 1 of Plate X XIX, 
where for more than six feet of its length the limb is covered with 
the rough bark or the scars where the bark has become detached. 
The fungus has only reached the cambium and formed a canker 
at a. Fig. 2 of Plate XXX is a larger view of a section of the 
same limb showing the scars more in detail. 

Other instances occur, where, though the bark is much swollen 
and roughened, the fungus has not been able to penetrate to the 
cambium, but has died after a time leaving the scars of its attack, 
aside from which the limb has regained its normal condition. 

The fungus shows a preference for the larger limbs of mature 
trees. Small limbs and young trees are much less frequently 
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attacked, though the trunks and branches of the latter are some- 
times badly injured, and twigs of the current season’s growth may 
suffer serious injury from attacks of the fungus. Twenty Ounce 
apple trees are apparently the exception, since in some localities 
the trunks of this variety are badly injured. The fungus extends 
down from diseased branches or from canker spots at the forks of 
the tree till in aggravated cases large areas of bark are destroyed 
exposing the wood in ugly wounds. These patches of black, de- 
caying wood are conspicuous from a distance. Old age and neg- 
lect, or a lack of vigor from any cause evidently favor the disease 
though apparently thrifty trees are frequently ruined by its attack. 

The effect of a canker on a limb depends on the amount of bark 
that is injured or destroyed. In severe cases the disease may 
extend entirely around a limb, thus effectually girdling it. Thus 
it occasionally happens that the leaves on some part of a tree 
shrivel and die without apparent cause, but a close examination 
shows the presence of rough, dead bark somewhere on the limb, 
indicating the presence of the canker fungus which has extended 
around the limb and cut off the flow of sap. 

Plates XXVIII and XXIX are reproduced from photographs of 
typical cankered limbs. In Fig. 1 of Plate XXVIII the character- 
istic rough bark is shown and at a the wood is exposed, the white 
fruiting bodies of the fungus, Schizophyllum commune Fr., being 
conspicuous on the dead bark. At 6b is a canker spot of compara- 
tively recent formation. Fig. 2 shows the same limb from which 
the dead bark has been removed; only a narrow strip of live bark 
remained that kept the limb alive. Fig. 3 is an enlarged view of 
the more recent canker shown in Fig. 1 at 6. This canker is 
evidently of three seasons’ growth as is indicated by the three 
series of concentric lines, now rather indistinct, that at one time 
separated the dead from the living bark. The extent of the cur- 
rent season’s growth can be readily distinguished by the smoother 
appearance, while a distinct line separates the dead from the living 


bark. . He toate : 
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In some instances cankers occur quite uniformly on the south- 
west side of the trees, thus indicating that they had their origin in 
injuries produced by sun scald. The work of the fungus may be 
recognized by the thick rough bark, while the fruiting pustules 
reveal its presence where it is still or has recently been in an 
active condition. 


EXTENT OF INJURY. 


The extent of the injury done to the orchards of the State can 
scarcely be estimated, but it is safe to say that this canker is one 
of the worst diseases with which the orchardist will have to con- 
tend since it attacks the tree directly instead of the foliage and 
fruit as is the case with the majority of our orchard diseases. 
The appearance of the cankers is such that their injurious nature 
may not be apparent to the casual observer until his attention is 
attracted by the shrivelling of the leaves; thus the tree may be 
ruined before it is realized that anything serious is the matter. 
In one instance the loss of a large acreage of orchard was due to 
the attacks of the canker fungus (see page 333) and in a great 
many orchards it has done serious damage. 


TIME AND MANNER OF INFECTION. 


Infection takes place in the spring of the year as is shown by 
the growth that the fungus makes in the bark. The presence of 
the fungus in a newly infected limb is first indicated by a small 
area of discolored bark. This area extends slowly as the fungus 
grows outward in all directions till mid-summer, when a definite 
boundary forms between the dead and living bark, thus showing 
that growth for the season has stopped. This season’s growth had 
stopped by the first of August, and in some instances pycnidia 
containing mature spores were found/at that time on bark where 
infection had taken place in the spring. 

Many of the spores remain in the pycnidia till the following 
spring, or longer, when they are given off and disseminated. The 
mycelium is unable to penetrate to the cambium through living 


3492 Report or THe HorricuLrurIst OF THE 


bark, but those spores that chance to fall and germinate in a 
wound, produce the cankers. Other spores are deposited on limbs 
that have an abundance of dead and decaying outer bark where 
they find conditions suitable for growth. In such instances no 
direct injury is done to the tree, but spores are produced and dis- 
seminated so that a constant source of infection is maintained. 
The spores possess great vitality since some of them germinate 
after having been kept a year in the laboratory. 

In some instances the mycelium apparently lives over winter 
and continues its growth the following spring. The formation of 
the largest cankers can scarcely be explained in any other way. 
However, in all of the inoculations made in the spring of 1898, in 
only one instance did the resulting canker enlarge any during 
the present season. See Plate XXX, fig. 3. 


DOES THE MYCELIUM PENETRATE THE woop 4 


This qnestion is suggested by the presence of two or more 
cankers on the same limb, the external appearance of the more 
recent ones suggesting the possibility of the fungus having passed 
from the old canker through the wood and appearing on the sur- 
face of the limb at favorable points where the newer cankers 
were formed. An examination of a number of specimens and the 
occurrence of pycnidia on decorticated wood shows that while the 
mycelium does penetrate the wood to some extent, the fact is of 
little economic importance. One limb was examined that had 
five small cankers on it at intervals of about a foot. On split- 
ting the limb it was found that the mycelium had penetrated the 
wood at but one point and that for only a short distance. 


PREVENTIVE MEASURES. 


Although experiments in treating this disease are under way uo 
results have yet been reached and from the nature of the fungus 
it will be seen that a number of years must elapse before data 
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can be secured from which definite conclusions may be drawn. 
However it is a matter of common observation that in the major- 
ity of instances the disease is not nearly as prevalent in orchards 
that have been well sprayed with Bordeaux mixture for several 
years past as it is in those that have not been sprayed. Judging 
from the success with which many other plant diseases are com- 
bated it is reasonable to expect beneficial results to follow sys- 
tematic spraying with Bordeaux mixture as a preventive of the 
canker. 

In localities where canker is abundant special attention should 
be paid to the sanitary condition of the trees. Perhaps one of 
the most important considerations is to see that the trees are not 
crowded and that they are pruned so as to admit sunshine and a 
free circulation of air. The old bark is not shed as freely from 
the limbs and trunks of trees that are densely shaded and the 
moisture collecting in this bark is not easily dried out; thus 
faculative parasites like the canker fungus as well as saprophytic 
fungi find congenial surroundings. 

The practice of scraping and whitewashing the trunks and 
branches of fruit trees has largely fallen into disfavor, but it is 
certainly a commendable practice and should be adopted in loeali- 
ties where canker is severe. However, washes that are less con- 
spicuous and equally, if not more effective, than whitewash are 
now recommended ; the following formula has been satisfactory to 


some orchardists: 
WASH For TreE TRUNKS. 


REESE OMIPAOAD: -'5.. See co's < San pM ale man Dea mdaaee os 1 pint. 

Bem AIO 2 aed 2S as. osc nie ae ee hs Bate 3 pints. 

MNLORT > {Sereda oRatersxglegsis cr -nm)) - doepivireercasaa ea etd oes brah 8 '.. 4 gallons. 

RCNA BANE Oe acs 3 attvee & nile «+ o> «ps Sate ee eee Cae aie To thicken as desired. 


Dissolve the soap in hot water, then stir in the lime. When 
the ingredients have been reduced to a smooth state by stirring 
dilute with water to four gallons, then stir in wood ashes till the 
wash is of the desired consistency. 

Other formule equally as good as the one given are in use, but 
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the important ingredients in most of them are the same as in the 
one given above. 

These washes probably have the effect of softening and loosen- 
ing the old bark so that it is more readily shed, thus relieving the 
bark bound condition and inducing a vigorous growth. Bordeaux 
mixture is beneficial in this respect as a smooth, shiny appear- 
ance of the bark is a characteristic of well sprayed trees. 

A discussion of the necessity of thorough cultivation and fer- 
tilization of orchards need not be entered into here, but it may be 
said that any treatment that tends to promote the vigor of the 
trees indirectly gives them greater power to resist disease. This 
fact was strikingly illustrated in the inoculation experiments with 
nursery stock where it was found that the trees that were making 
a feeble growth were far more susceptible to the action of the 
fungus than those which were making a vigorous growth. 

Usually but little attention is given to slight wounds that are 
made here and there on the trees, but it should be remembered 
that a majority of cankers start from some mechanical injury. 
Too much care cannot be exercised not to wound or bruise the limbs 
when trimming the trees or picking the fruit. Wounds are fre-_ 
quently made by the chafing of ladders against the limbs or by 
the workman’s boot when climbing through the trees. Serious 
wounds are also frequently made by propping the limbs when 
they are cverloaded with fruit. The props should be padded or 
have the corners rounded where they come in contact with the 
limbs; they should be put in place carefully and not be driven 
under the limbs as is sometimes done. All wounds, whether ac- 
cidental or made in trimming, should be protected with thick 
paint or grafting wax. 

Cankered limbs should be cut out wherever practicable, or in 
some cases it may pay to cut off the diseased bark and cover the 
wounds as recommended above. Then as a preventive measure 
we feel warranted in recommending thorough spraying with Bor- 
deaux mixture, giving the first treatment before the leaf-buds 
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open in the spring, followed by the three sprayings that are usu- 
ally given the trees for apple scab. Great pains should be taken 
to see that the limbs are thoroughly protected with the mixture as 
well as the foliage and fruit. The approximate dates of spraying 
may be given as follows: 1. About the time the leaf-buds begin 
to open. 2. About a week before the blossom-buds open. 3. As 
soon as all of the blossoms have fallen. 4. Ten days or two weeks 
after No. 3. 


INVESTIGATIONS IN 1899. 


It was originally planned that this season’s work should be a 
verification of the previous year’s results, namely, the identifica- 
tion of the canker fungus and the determination of its relation to 
what was thought to be the same species that occurs on pear and 
quince trees and on the fruit of all three species of trees. But the 
work broadened as Sphaeropses were found on a variety of hosts 
representing seven orders of plants. 

Since a knowledge of the host plants of any plant disease is of 
great. practical value in order that it may be successfully com- 
bated, an attempt was made to determine the relation of the 
species of Sphaeropsis, represented by the different hosts, to the 
canker fungus. 

In the spring of 1898 specimens of blighted apple-tree twigs 
were received from Odessa, N. Y. It was not determined at the 
time what was the cause of the blight, but a subsequent examina- 
tion revealed the presence of numerous pycnidia containing 
mature spores of a Sphaeropsis. On visiting the orchard late in 
the fall, it was found that the twig blight had been quite notice- 
able in 1897, but there was none to be found on the current sea- 
son’s growth. In all cases noticed, when once attacked, the entire 
growth of the season had been killed and in a few instances the 
disease had extended into the previous season’s growth. There 
were a few miniature canker spots on the smaller limbs but none 
were noticed on the larger branches and the trees were in fairly 
vigorous condition. 
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Some pear trees growing in a door-yard about twenty-five rods 
distant from the orchard were pointed out as being in a dying 
condition, the top of one tree having been entirely destroyed while 
the other trees were half or two-thirds dead. The pyenidia of a 
Sphaeropsis were found to be very abundant on the dead bark, 
while a few black, shriveled pears that were still attached to the 
branches were attacked by the black rot fungus, Sphaeropsis 
malorum Pk. 

A Sphaeropsis was also found on the twigs of a quince tree that. 
grew by the side of the pear tree. 

At a later date a canker was found on a quince tree in the Sta- 
tion orchards. The appearance of the cankers and their effect on 
the limbs was much the same as the canker of apple tree limbs, 
the swollen sections of limbs and the roughened bark at once 
attracting attention. The pycnidia of a Sphaeropsis were abun- 
dant on the dead bark where the fungus had recently been in an 
active condition. This fungus was also found to be abundant in 
the large quince orchard of Maxwell Brothers, near Geneva. 
There were but few typical cankers on these trees, but in many in- 
stances there was a well defined longitudinal strip of dead bark on 
the limbs on which pyenidia of a Sphaeropsis were abundant. It 
seems probable, however, that in such instances, as well as with 
the pear trees mentioned above, the fungus was following, but 
ageravating, former injuries. 

Dilution plate cultures were made of the Sphaeropses from the 
twigs of the three different host plants and after the fungus had 
fruited, fruits of the apple, pear and quince were inoculated 
with pure cultures of the fungus from each of the three hosts. 
The fruits were kept in closed glass jars, the check fruits punc- 
tured but not inoculated occupying jars by themselves. Black 
rot, Sphaecropsis malorum Pk., was produced in each inoculated 
fruit while the checks remained sound. Usually there would be 
an area of decayed tissue around the points of inoculation in 
twenty-four hours, depending on the degree of ripeness of the 


New York AGrRicuLTURAL ExpERIMENT Station. 347 


fruit. The decay progresses rapidly in the ripe fruit; in some 
instances the greater portion of the surface became brown, and 
mature spores of the fungus were formed in six days. 

In the spring of 1899 a Sphaeropsis was found on dead and 
dying Japanese plum trees at Riverhead, N. Y. Cultures were 
made of the fungus, and apple, pear, and quince fruits were 
inoculated. Black rot was again produced in the inoculated fruit 
while the check fruits remained sound. 

These results led to an investigation of the local distribution of 
the genus Sphaeropsis, when it was found to be widely distributed ; 
as the list of host plants given in Tables I and II will show. 
Cultures were made of the Sphaeropses from each host and apple, 
pear, and quince fruits were inoculated with cultures from each so 
far as the supply of fruit would permit. Three fruits at least, and 
in a majority of instances six, were inoculated with cultures from 
each host. Black rot was readily produced in the fruits, there 
being apparently no difference in the effect of the Sphaeropses as 
obtained from the different hosts. The inoculated fruits as well 
as the checks were kept in closed glass pars, as before. 

During the progress of the work it was noticed that in most 
eases there was but little difference in the average size of the 
spores as they occurred on the different hosts. It was also found 
that when apple, pear, or quince fruits were inoculated with 
cultures of Sphaeropsis from these hosts the resulting spores were 
larger and of the size of those found on fruits attacked by black 
rot. The series of spore measurements given in the table below 
was made to show the relation of the average size of the spores 
to the host on which they are grown. Since spores of Sphaeropsis 
as they occur on any host vary greatly in size, even in the same 
pycnidium, an average of fifty measurements was taken in each 
instance. 

Table I gives: (1) A list of hosts from which cultures of 
Sphaeropsis were made; (2) average length of 50 spores as they 
occur on the hosts; (3) average length of 50 spores as they occur 
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on apple, pear, and quince fruits when inoculated with cultures of 


Sphaeropsis from the different hosts. 


TABLE I.— Spore MEASUREMENTS OF SPHA2ROPSES FROM DiIrreRENT SOURCES 
AND ON DIFFERENT Hosts. 
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Wild crab, Pyrus coronaria, L....... 21 28 
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Bitter sweet, Celastrus scandens, L.. 22 
Apricot, Prunus armeniaca, L....... 22 30 : 
Choke cherry, Prunus virginiana, L.. 7A 29 ee 
Hop horn beam, Ostrya virginica, 
Willd., decorticated wood ......... 22 28 


Mulberry, Morus alba, L. .......... 
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European plum, Prunus domestica, L. 21 25 
Elder, Sambucus canadensis, L....... 21 29 : 
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The table is of interest in that it shows that the average size of 
spores of Sphaeropsis varies according to the host on which they 
are grown. For instance the pycnidia and spores as they grow 
on pear wood are somewhat smaller than those that are found on 
apple wood, yet the spores produced on apple fruits inoculated 
with cultures from either host, are of the same size and character ; 
similarly, though not shown in the table, when pear trees 
are inoculated with cultures of Sphaeropsis taken from apple trees 
the resulting pycnidia and spores are of the average size of those ~ 
found in nature on pear tree bark. 

The spore measurements also show that in most cases there is 
but little difference in the average size of the spores of Sphaeropses 
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as they occur on the hosts under consideration. Those on apple 
and Japanese plum trees are the only ones where the average 
length is noticeably greater than the rest in the list. Cultures of 
Sphaeropsis from either apple or Japanese plum trees when inocu- 
lated into apple, pear, or quince fruits produce black rot and as is 
shown in Table II these cultures grow interchangeably on at least 
four species of trees. In each instance the fruiting bodies result- 
ing from the cross inoculations have the same characters as those 
that occur on the trees naturally. 

Since cultures of "Sphaeropses from the different hosts produce 
black rot of fruit, one apparently as readily as another, it was to 
be expected that the different cultures would make similar growths 
when cross inoculations were made in the trees. Accordingly, 
apple, pear, plum, cherry, and quince nursery trees were planted 
in a plat on the Station grounds for inoculation experiments. 

Dilution plate cultures were made of the Sphaeropses from the 
different hosts and after spores formed, transfers were made to 
sterilized bean stems in test tubes. The inoculations were made 
by making a small incision in the bark with a flamed knife and 
inserting some of the pure cultures of the fungus from the test 
tubes between the bark and wood; then the wounds were covered 
with grafting wax. The work was done the last of May and first 
of June. 

Table II gives the plan of the experiment together with the 
results; and shows: (1) Kind and number of trees inoculated 
and number of inoculations made in each tree; (2) source of cul- 
tures with which inoculations were made; (8) growth of fungus 
where inoculated. 
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TABLE II — Concluded. 
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Apple Trees. 


Hosts from which cultures of Spheeropsis 
were obtained. 
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The extent of growth of the Sphaeropses where inoculated has 
been expressed in the relative terms, slight, fair, good and very 
good. Figures 1, 2 and 3 of Plate XX XI are reproduced from a 
photograph of inoculated nursery trees of apple, pear and Jap- 
anese plum respectively, and show what has been termed a very 
good growth. Figure 4 of Plate XX XI shows a slight growth on 
an apple tree, while Fig. 5 is a check apple tree. The other two 
degrees of growth range between the two shown in the illustration. 

Where the fungus made a very good growth it spread rapidly 
till the different inoculations coalesced and formed continuous 
eankers as is shown in the illustration. In some instances 
pycnidia formed by the tenth of July and by the first of August 
growth had stopped as could be seen by the formation of a defi- 
nite boundary between the dead and living bark. Pyenidia were 
now abundant on the dead bark and occasionally on the decorti- 
cated wood under the grafting wax as well as elsewhere on the 
dead surface. In some instances where the fungus made a less 
vigorous growth the area of dead bark was entirely covered with 
the wax. 

A number of the different cultures were inoculated into all four 
kinds of trees, all but three into both apple and pear trees, while 
all were inoculated into apple trees. Twenty-five sweet and 
twenty-five sour cherry trees, and twenty-five European plum trees 
were also used in the experiment, but none of the inoculations on 
these trees were effective. In all of the other inoculations there 
were but two entire failures. But the inoculations made with cul- 
tures of Sphaeropsis from cankered apple tree limbs made a 
greater growth than most of the others. Those made with cul- 
tures obtained from Japanese plum were the only ones which made 
a comparable growth. 

The results of the inoculations on the pear trees are interesting 


from the fact that the cultures obtained from cankered apple tree 
23 
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limbs made a greater growth when inoculated into pear trees than 
the cultures did that were made from diseased pear trees. 

Various other inoculations were made that are not given in the 
table, the details of which need not be entered into here; it may 
be said, however, that of something over 1,000 inoculations made 
in 1899 very few gave negative results. Fig. 1 of Plate V 
shows an apple tree whose top is dead, the result of imoculations 
made with cultures of Sphaeropsis obtained from sumach. It 
should be pointed out, however, that this particular branch was 
making a feeble growth, and that inoculations made in two of the 
side branches failed to grow. In several other instances where 
inoculations were made in weak trees the fungus made a much 
greater growth than it did in adjacent vigorous trees. This point 
is of great practical importance and confirms what has been said 
on this subject on a former page. Fig. 2 of Plate XX XIT shows a 
twig blight of pear and apple trees respectively, the result of in- 
oculations made with cultures of Sphaeropsis from cankered apple 
tree limbs in twigs of the current season’s growth. 

The results of the inoculation experiments tend to show that 
the number of species of Sphaeropsis can be materially reduced. 
In some instances it appears that a new host has served as a basis 
for making a species, and since many of the hosts given in the 
table represent different species it would seem that this plan had 
been followed when some of these species were made. So far 
as the writer can determine there is but slight difference in the 
morphological characters of the species that are represented in the 
tables by the different hosts, such as might occur with any fungus 
when grown on different media or when transferred from one. 
plant to another. Neither do the published descriptions of these 
species suggest any material differences. 

A set of the Sphaeropses on the different hosts was submitted to 
Mr. J. B. Ellis, Newfield, N. J., for identification with the pub- 
lished descriptions. His determination of the species so far as 


he was able from the specimens sent are given in Table ITI. 
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Tape LII.— PRESENT CLASSIFICATION OF SpHzRoPSIS FOUND ON DIFFERENT 


Hosts. 
eset PENCE ys WEES Laie ojos) s, teicjetetacct: ove! «leks Sphxropsis sp. Apparently same as 
on plum. 
Ghiimceytrees mms! 22543). Honk. ete « Spheropsis cydonie, C. and E. 
Black rot of apple, pear, and quince 
HEE 96 cr 0c 1 GO RRO IDS 0.0.0 > Big esciomtc Spheropsis malorum, Pk. 
Penile Gree, Dawe... 5:< 20.3) stam ee, ode eee Spheropsis mali (West.), Sace. 
Apple tree, decorticated wood ....... Spheropsis cinerea (C. and E.), Sace. 
Japanese plum, Prunus triflora ..... Spheeropsis sp. 


Hawthorn, Crategus oxyacantha, L. Spheropsis demersa (Bon.), Sace. 
Persimmon, Diospyros virginiana, L. Spheropsis sp. 


Wild crab, Pyrus coronaria, L....... Spheropsis — New sp? 

Sumach, Rhus typhina, L. .......... Spheropsis sumachi (Schw.), C. and 
E. 

Bitter sweet, Celastrus scandens, L... Spheropsis celastrina, Pk. 

Apricot, Prunus armenica, L........ Apparently same as on plum. 


Choke cherry, Prunus virginiana L.. Spheropsis cerasina, Pk. 
Hop hornbeam, Ostrya_ virginica, 


Willd. (decorticated wood)........ Spheropsis sp. 
Mulberry, Morus alba, L. .......... Spheropsis mori, Berlese. 
European plum, Prunus domestica, L. Same as on Japanese plum. 
Elder, Sambucus canadensis, L....... Spheropsis sambuci, Pk. 
EEE, hear eta EN Meals) a's 9. ayes Spheropsis mali, West., foliicolous 
form. 


A diseussion of the relation of these species will be out of 
place at this time. However it may be pointed out that the inocn- 
lation experiments prove that the species occurring on apple-tree 
bark, S. mali, and on decorticated apple-tree wood, 8. cinerea, are 
the same; also that these species are identical with the black rot 
fungus, S. malorum. Thus it will be seen that some interesting 
questions in nomenclature are involved. Which of these names 
should stand, if either, or whether they will all prove to be 
synonyms can only be determined after a careful study of the 
entire genus is made. 

In former papers by the writer referred to on page 333 mention 
was made of the fungus, Sphaeropsis malorum Pk., as being the 
probable cause of the New York apple-tree canker. It is there- 
fore suggested that this name be retained for the present in order 


that still further confusion in nomenclature may be avoided. 


BODY BLIGHT OF PEAR TREES. 


In the spring of 1898 when the preliminary studies ‘with apple 


canker were begun a few inoculations were made in the larger 
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limbs of a pear tree with cultures of Sphaeropsis obtained from 
eankered apple-tree limbs. The details of the experiment are 
given on page 3386. The fungus grew readily at all points of in- 
oculation and though the culture material was inserted between the 
bark and wood it did not attack the cambium layer, but made 
its growth in the outer bark. Here dead sunken areas were pro- 
duced similar to those that are so common on the trunks and © 
larger limbs of pear trees. These definitely outlined and sunken 
areas of dead bark commonly known as body blight, have long 
been thought to be due to the action of the pear blight bacillus; 
however, there seems to be no definite reason for such belief. 

But little attention was given the matter at the time since it was 
not then known that Sphaeropsis occurred on these blighted areas. 
In the spring of the present year, however, a Sphaeropsis was 
found to be comparatively abundant on the diseased bark of pear 
trees in the Station orchards. Since that time a large number of 
pear trees from many localities affected with body blight have 
been examined and in nearly every instance a Sphaeropsis was 
present though not in sufficient quantity to account for many of 
the blighted areas. Macrophoma malorum (Berk.) Berl. et Vogl. 
is commonly present in large quantities on the dead bark and 
since Sphaeropsis is able to produce body blight may not this 
closely related fungus be an important factor in producing the 
diseased condition ? 

Fifty successful inoculations made this spring with cultures of . 
Sphaeropsis in mature pear trees confirm last year’s results. An 
attempt was also made to grow the Macrophoma artificially, but it 
made an indifferent growth on all of the media that were tried 
and produced no fruit, consequently inoculation experiments with 
this fungus could not be undertaken at that time. 


THE PACIFIC COAST APPLE-TREE CANKER. 


After the publication of the paper, An Apple Canker, the writer 
received inquiries concerning the canker from the secretaries of 
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horticulture respectively of Oregon, Washington and British 
Columbia. These gentlemen sent specimens of diseased limbs 
which upon examination were found to be attacked by an entirely 
different fungus from the one that causes the New York canker, 
the spores were small, curved and hyaline while the spores of 
Sphaeropsis are large, oval and dark brown in color. A liberal 
number of specimens were received from each of the three sec- 
tions and the fungus was the same in each case and so much in 
evidence that there can be little doubt but that it is the cause of 
the Pacific coast canker. Some of the specimens were submitted 
to Prof. C. H. Peck, State botanist, who pronounced the fungus to 
be a new species of Macrophoma. This disease because of its 
destructive nature has attracted a great deal of attention for a 
number of years in the Pacific Coast States, but no satisfactory 
method of combating it has yet been found. Since entirely dif- 
ferent climatic conditions obtain in that part of the country it is 
not likely that the line of treatment recommended for combating 
the New York apple canker will be effective against this disease 
as it occurs on the Pacific coast. 

Fig. 1 of Plate XX XIII is from a photograph of an apple-tree 
limb showing a typical specimen of the Pacific coast apple-tree 


canker. 
THE EUROPEAN CANKER. 


Fig. 2 of Plate XX XIII shows a canker on a quince tree limb 
which was produced by the fungus, Nectria cinnabarina (Tode.) 
Fr. This shows what is known as the tubercularial or conidial 
stage of the fungus; what appear as small white bodies in the 
picture scattered over the surface of the dead bark, are brilliant 
red or cinnabar colored stromata which bear the conidia or fruit- 
ing bodies of one stage in the life history of the fungus. It will 
be seen that the comparatively large size and brilliant color of the 
stromata render the fungus conspicuous so that it is not easily 
mistaken. 
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Another species, N. ditissima, is the common canker-producing 
fungus of the orchard trees in many parts of Europe. Neither of 
the species is sufficiently abundant in the orchards of the United - 
States to be regarded as a pest. 

The illustration in Plate XX XIII, fig. 2, is from a photograph 
of one of a few quince tree limbs attacked by NV. cinnabarina that 
were found in the quince orchard of T. C. Maxwell and Brothers, 
Geneva, N. Y. 
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EXPLANATION OF PLATES. . 


Puate XXVIII. Fig. 1—A cankered apple tree limb, wood 
exposed at a and white fruiting bodies 
of Schizophyllum commune fr. are con- 
spicuous on the dead bark. A canker of 
more recent formation is shown at b. 

Fig. 2.—The same limb as in Fig. 1 with the 
dead bark removed. 

Fig. 3.—A larger view of the small canker 
shown at b. The surface is thickly dotted 
with pycnidia. 

Fig. 4.—Small section of dead bark from 

canker in Fig. 3 showing pycnidia natural 
SUze. 

Prats XXIX.—Different forms of cankers. Fig. 1 shows limb 

that for more than sia feet is covered with 

rough bark, or scars where bark has become 


detached; fungus has reached cambium at a. 
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Pruate XXX. Fig. 1.—Apple tree bark wmoculated with cul- 
tures of Spheropsis from cankered apple 
limbs. Inoculations were made in the outer 
bark; the fungus was unable to reach cam- 
bium but made small wounds m the outer 
bark. Where the bark has been removed the 
scars resemble those shown in Fig. 2. 

Fig. 2.—Section of limb shown in Plate XXIX, 
Fig. 1, enlarged to show scars more wm detail. 

Fig. 3.—Limb of a large apple-tree moculated ° 
im spring of 1898 with culture of Spheropsis 
from cankered apple tree limb. Photographed 
fall of 1899. The canker enlarged materially 
during the present season. Pycnidia of 
Spheropsis are abundant on dead bark and 
decorticated wood. 

Prats XX XI.—I/noculation experiments with nursery stock. 

Fig. 1.—Apple tree inoculated with cultures of 
Spheeropsis from cankered apple-tree limbs, 
showing what was designated “a very good” 
growth of the fungus. 

Fig. 2.— Pear tree moculated with cultures of 
Spheropsis from cankered apple tree limbs, 
showing very good growth of the fungus. 

Fig. 3. 


cultures of Spheeropsis from decorticated wood 


Japanese plum tree tmoculated with 


of hop hornbean. Very good growth of the 
fungus. 

Fig. 4.—Apple tree inoculated with cultures of 
Spheropsis from pear twigs, showing slight 
growth of the fungus. 

Fig. 5.—Check apple tree; punctured but not 
imoculated. 
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Pratt XXXII.— Fig. 1.— Young apple tree, top branch killed 
by inoculating with cultures of Spheeropsis 
from sumach. 

Fig. 2.—T'wig blight of pear and apple re- 
spectively caused by inoculating with cul- 
tures of Sphropsis from cankered apple 
tree limbs. 

Fig. 3.—Quince inoculated with cultures of 
Spheropsis from cankered apple tree limbs. 

| Prare XXXIII.— Fig. 1.— Apple tree limb showing Pacific 

coast apple tree canker. 
Fig. 2.—Quince tree limb showing canker 
caused by attack of Nectria cinnabarina. 
$ (Tode.) Fr. 


PLATE XXXII. 


PLATE XXXIII. 


FERTILIZING SELF-STERILE GRAPES.* 


e S. A. Brac. 


SUMMARY. 


In Bulletin 157 were recorded the results of several seasons’ 
work in testing the self-fertility of the grape. Lists were given of 
grapes which were perfectly self-fertile, partially self-fertile or 
self-sterile and completely self-sterile. Many of our cultivated 
American grapes belong in the last two classes and require cross 
pollination for formation of perfect bunches. The work of 1899 
has been devoted to a study of the question whether some grapes 
are better than others for fertilizing the self-sterile kinds. 

Prevention of accidental cross-pollination was secured by en- 
closing in paper bags the selected bud clusters of both the variety 
to be pollinated and that furnishing the pollen. Cross-pollina- 
tion was effected by removing the pollinating cluster, when in 
blossom, from the parent vine and enclosing it with the cluster to 
be fertilized. The clusters were sometimes brushed together be- 
fore enclosing, sometimes simply enclosed in the paper sacks and 
shaken, to distribute the pollen. ‘ 

Twelve nearly or quite self-sterile varieties were treated with 
pollen from one or more of twenty-four varieties ranging from 
perfectly self-fertile to self-sterile. The results are given in the 
body of the bulletin, both in detail and summarized. The use of 
self-sterile varieties as pollinizers for other self-sterile varieties 
resulted in failure. Self-sterile varieties fertilized with varieties 
not strongly self-fertile produced clusters varying in compactness 
about as did the bunches of the pollinating variety. Self-fertile 
sorts, with rare exceptions, gave good results when used as fertil- 


* Reprint of Bulletin No. 169. 
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izers for either partially self-sterile or completely self-sterile 
varieties. From study of the effect of pollen from different vari- 
eties upon the same self-sterile variety, it seems probable that 
failure to set fruit may be due to several causes, such as dropping 
off of blossom buds before they open or poor condition of the vine; 
but the most common cause is imperfect pollinati®n due to im- 
potent pollen. 

Lists are given of varieties, both strongly self-fertile and im- 
perfectly self-fertile or self-sterile, which blossom. very early, 
medium early, in mid-season, medium late, late and very late. 


INTRODUCTION. 


In Bulletin 157 the writer presented a complete account, to 
that date, of the investigations on the self-fertility of the grape 
with which he had been engaged for several years.’ It was therein 
shown that many of the cultivated varieties of American grapes 
are either self-sterile or very imperfectly self-fertile. Such kinds, 
when they are self-pollinated only, either bear no fruit or produce 
more or less imperfectly filled clusters. In discussing the practi- 
cal bearing of these discoveries upon the selection of varieties 
and arranging them in vineyards so as to get the best results in 
fruit production, attention was called to the fact that self-sterile 
varieties may produce well filled clusters of fruit when the vines 
are Jocated near enough to other kinds to make eross-fertilization 
possible. For this reason the general recommendation was made 
that whenever the self-sterile or the imperfectly self-fertile kinds 
are planted it would be well to put near them some other kind 
which blooms at the same time. 

After Bulletin 157 was issued there came from several sources 
requests for more definite information congerning the mingling of 
varieties so as to provide for the proper fertilization of those kinds 
which cannot produce well filled fruit clusters unless they are 


1 Beach, S. A. Self-fertility of the Grape. N. Y. Agr. Exp. Sta. Bul. 157. 
Dec., 1898. 
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cross-fertilized. This brought up the question whether some 
grapes are better than others for fertilizing the self-sterile kinds or 
whether any variety other than the one to be fertilized will answer 
the purpose if it blooms at the same time. Similar questions, in 
one form or another, are apt to arise wherever American grapes 
are cultivated. 

Scarcely any definite information on this subject could be 
found. Being a subject of considerable practical importance to 
viticulturists, arrangements were made to begin the investigation 
of it in 1899. The results of the first season’s work in this line 
are set forth in the following preliminary report of the investiga- 


tion. 


WORK FOR 1899. 
PLAN. 


Twelve varieties which were selected because they are nearly 
or quite self-sterile, were artificially cross-pollinated in the manner 
hereafter described. Twenty-four kinds of grapes were tried as 
fertilizers for these varieties. Most of them were self-sterile or 
nearly so, others fully self-fertile, and still others intermediate 
between these two extremes. The twelve varieties which were ar- 
tificially cross-pollinated were not emasculated. For the purpose 
of preventing accidental cross-pollination by means of insects or 
otherwise, the clusters to be tested were enclosed in paper bags 
before the blossoms opened, and were kept thus covered during 
the entire blooming season except the few minutes when the bags 
were opened to introduce the clusters which furnished the pollen 
for the test. The clusters which were selected to furnish the pol- 
len were likewise covered before they came into blossom and were 
kept covered, even after they were removed from the vine which 
bore them, until they were applied to the self-sterile variety upon 
which their pollen was to be tried. The bagging of the clusters 
was done after the manner illustrated and described in Bulletin 
157. By thus protecting all of the blossoms which were used in 
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the tests, the chances of accidental cross-pollination were reduced 
to a minimum. 

After the blossoming season had passed, a record was made to 
show which clusters had set fruit and which had failed to set fruit. 
When the fruit was ripe each cluster under test was rated on the 
scale of 100, according to the percentage of a full cluster which 
was found. A perfectly formed cluster was rated 100, a half- 
filled cluster was rated 50 and others were rated in a correspond- 
ing manner. 


LOCATION OF THE VINEYARDS. 


The tests were conducted in 1899 in three quite widely sepa- 
rated localities: In the Station vineyards at Geneva; in the vine- 
yards of E. Smith & Sons at Highlands, on the east bank of 
Seneca lake, near Lodi; in the vineyard of Mr. E. C. Gillett, 
Penn Yan, N. Y. Our acknowledgments are due the gentlemen 
who have consented to allow the experiments to be conducted in 
their vineyards, and also to Mr. Horace W. Gillett who assisted in 
the work at Penn Yan in a very careful and satisfactory manner. — 

The Highlands vineyards are on soil which is derived largely 
from broken shale. The other vineyards mentioned above are on 
clay loam. 


CROSS-POLLINATION. 


The cross-pollinating was done at Highlands, June 12. At 
Penn Yan it was done June 12, with the exception that Brighton 
and Salem were crossed each upon the other June 13. At the 
Station the work of cross-pollinating was done at convenient times 
during the blooming period from June 10 to 15. 

The cross-pollinating which was done at Highlands was under 
the direction of C. P. Close. The plan there followed was to un- 
cover the cluster which was to receive the pollen. The cluster 
selected to supply the pollen was then taken from the bag in 
which it had till this time been kept, and fastened to the first men- 
tioned cluster. Both clusters were then covered with the bag 
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which had held the cluster which furnished the pollen. After the 
bag had been closed and labeled, it was shaken so as to agitate the 
loose pollen which it might contain and possibly assist in more 
thoroughly distributing it among the open flowers of the cluster 
which was to be pollinated. 

In the Penn Yan tests and in those at the Station, in addition 
to the treatment above outlined, the open flowers of the cluster 
which were selected to supply the pollen were brushed over the 
open flowers which were to be cross-pollinated before fastening the 
two clusters together. With most varieties the interlocking of the 
branches of the two clusters was sufficient to hold the loose cluster 
in place, but in some instances it was necessary to tie the two to- 
gether. Judging from their appearance when the bags were 
opened after the blooming season had passed, the flowers of the 
detached clusters which were not open when the bag was finally 
closed and labeled, generally failed to open later. It appears, 
therefore, that the pollen which effected the fertilization of the 
flowers as shown by the later development of fruit, must have come 
almost entirely from blossoms which were open when the hand 
pollinating was done. With some of the varieties which were arti- 
ficially cross-pollinated after the manner above described, a con- 
siderable portion of the flowers were not opened when the hand 
pollination was done, and probably did not open for a period of 
from 24 to 48 hours thereafter. Had the bags been reopened on 
each of the two days following the one upon which the hand pol- 
linating was done, and the clusters brushed again with freshly 
opened blossoms, the result might have given a more accurate in- 
dication of the kind of clusters which such varieties may be ex- 
pected to produce when they stand adjacent to each other, and the 
process of cross-pollination goes on freely during the entire bloom- 
ing season. 

On the other hand it should be observed in this connection that, 
even with varieties which had not come into full bloom when the 
hand pollinating was done, some perfectly filled clusters were 
obtained, showing that the percentage of blossoms which became 
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cross-pollinated was, under the circumstances, remarkably large. 
Take, for example, the results with Brighton fertilized by Ca- 
tawba. Both at Highlands and Penn Yan these varieties had a 
large percentage of unopened blossoms when the Catawba clusters 
were applied to the Brighton. Eight Brighton clusters at High- 
land were thus supplied with Catawba pollen and all of them set 
fruit. When the fruit was ripe one cluster ranked 95, one 90, 
one 85. ‘The two lowest were rated 55 and the average rating was 
74.4. At Penn Yan five Brighton clusters were likewise supplied 
with Catawba pollen. One cluster so treated ripened but four 
fruits, one was almost perfectly filled and the remaining three 
were well filled. Omitting the first named cluster, the average 
rating was 97.5; including it the average was 80. While, as has 
been said before, these averages cannot be taken as indicating 
with strict accuracy the efficiency of Catawba as a fertilizer for 
the Brighton, they show that, even under the most unfavorable 
conditions which obtained in these trials, a surprisingly large pro- 
portion of the blossoms became cross-pollinated. In all cases 
where the number of clusters under experiment is large enough to 
give some indication of the value of the variety as a fertilizer for 
self-sterile sorts the results with the different varieties may be 
looked upon as comparable, because the treatment was similar in 
all the tests with the exception that in the Highlands vineyard 
the clusters to be cross-pollinated were not brushed with the clus- 
ter selected for furnishing the pollen, but the two kinds of clusters 
were simply inclosed in the bag and shaken together. 


COVERING THE CLUSTERS. 


As has already been stated, all of the clusters which were used 
in these experiments were covered before the blossoms opened, 
using paper bags for this purpose after the manner described in 
Bulletin 157. This work was largely done before the varieties 
commenced to bloom. The clusters in the Highlands tests were 
bagged June 7 and 8; with few exceptions those at Penn Yan were 
bagged June 9; and those at the Station were bagged at various 


New Yorx AGRICULTURAL EXPERIMENT Station. 367 


times from June 5 to June 10. Ina few cases the variety had be- 
gun to bloom before this work was done. Great care was then 
taken that no cluster with an open blossom should be bagged. 


THE BLOOMING PERIOD. 


At Highlands the following observations on the blooming vari- 
eties were made in forenoon of May 8: 


Aminia — Beginning to bloom. 

Brighton — None in bloom; probably will not begin to 
bloom before June 12. 

Catawba — Ditto. 

Niagara — Not many blossoms open. 

Worden — Nearly half in bloom. 

Wyoming — First blossoms opening. ) 


On Monday, June 12, when the cross-pollinating was done, 
Aminia was in some cases nearly out of bloom. Brighton was 
hardly enough advanced in bloom to furnish an abundant supply 
of pollen. With these exceptions no difficulty in finding clusters 
in good condition for the cross-pollinating was noted. 

At Penn Yan the following notes on the condition of bloom 


were made when the cross-pollinating was done June 12: 


Brighton — Many clusters have no open blossoms, but the 
majority of clusters have at least begun to bloom. 


Catawba — About the same stage of advancement as 


Brighton. 
Eldorado — Nearly in full bloom. 


Herbert — Past full bloom and going out of bloom. 

Lindley — Most clusters are coming into bloom; a few 
have not yet begun to bloom. 

Merrimack — Nearly in full bloom. 

Salem — Past full bloom and going out of bloom. 

Niagara — Nearly in full bloom. 

Worden — Nearly in full bloom. 
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The period of bloom in 1899 of the varieties which were under 
test at the Station is shown in the following table. The first date 
shows the opening of the first blossoms, the second date shows 
when the variety reached full bloom and the last date shows when 
the last blossoms were seen. 


TABLE I.— PerIop oF BLoom IN 1899 or EXPERIMENTAL VARIETIES IN THE 
STATION VINEYARD. 


Location Period of bloom. 
aS, Name. ‘ie are aed  paae ” i. ae 
yard. Row. First bloom. Full bloom Last-bloom. 
Si: LSA Aminias sick. sete eee June 9 June 12 June 15 
Biss De SALTY 9 cee itaeksroe teh siege aie June 8 June 12 June 15 
ad: 6. Black Waites nL). dapysaiere June 13 June 15 June 20 
eee 24 Black Wagle tii: 2 acicle June ? June 14 June 20 
if tee 20" Black’ Haple” ~-teeiser. June 10 June 13 June 16 
a2. i (Briphion« xtc 2a ashen oe June 12 June 14 June 18 
1 Vag 19 Brighton ..A%2iss... ee June 9 June It June 15 
hss 23+ Catawhare« ) act. ichsicis ore June 7 June 9 June 15 
1h be POIMORULWDA cee ot eere June 8 June ll June 15 
Se: 4 Columbian Imperial.... June 7 June 10 June 13 
thy ee 17 Columbian Imperial.... June 7 June 9 June 11 
che ® *Greveling ty vie. hs June 10 June 13 June 15 
1 fy] Wee TO Ha tont | o oraccouns eee ee June 9 June ll June 13 
BS 7G fabs VT Woy alae eager Sark Mah June 7 June 9 June 13 
Bis 8, cWldoratlouwal spsstnis.Veeye oe June 13 June 15 June 19 
a th Rs Gre Brite an, scene: eran eesti June 8 June 10 June ? 
Bee VS) Hebert Rit Aer cae Le: June 9 June 12 June 14 
oe The “Hercules: isis ee oe cake June 9 June 11 June 15 
a: 25usemersonm sts: i. kOe ie June 13 June 15 June 17 
lick By spiel CLOT BOLY apc cky os seo eeeee June 12 June 15 June ? 
1 Ba Bom lonidley ea senite ets etree June 9 June 10 June 15 
Bi VOR Metrimackh ys . 6s2eep eee June 10 June 13 June 15 
Riz dds ectar ybaers., 41s, tetas ce June 10 June 14 June 20 
he OO" “Nectar %..\ee jet eae oe June 10 June 14 June 16 
NBR SE PAE Midoare p ASN. a If ie 2 hisieus June 7 June 9 June 13 
Twi Be 9G “Mochester “sas. te. seuss June 7 June 9 June 15 
in aes PG MSatem) Ae dose oes a ere - June 9 June 10 June ? 
1g EME t Station WH. 2. Sacwseane June 10 June 12 June 21 
a by ae 8 Station MAG coe ose see June 9 June 12 June 2] 
ih Pee 9 Station 156... 3232. June 10 June 12 June 20 
1B ae 25 Verpenness cece ate se June 7 June 10 June 14 
8.. a? Worden arias. Ve ee. June 9 June 12 June 16 
Li. Da a VUGEerl s 2 15 Se ne eae June 7 June 9 June 14 
So. lly (ian far oy 3 Wo YA AIS June 10 June 13 June 15 


DETAILED STATEMENT OF THE RESULTS. 


Notes on the results were made at two different periods. First, 
soon after the vines had gone out of bloom a record was made of 
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the clusters which failed to set fruit. It is best to make such rec- 
ords early in the season because late in the season it may be im- 
possible to decide whether the absence of a cluster means that it 
failed to set fruit or that the cluster was accidentally broken off. 
After the fruit ripened each cluster was rated on the scale of 100 
according to the percentage of a full cluster of fruit which was 
found, as has already been stated under “ Plan of Work.” The 
detailed records are here given for each variety together with the 
records which the same variety has made in previous years when 
tested as to its self-fertility. Unless otherwise stated the tests here 
reported were made in 1899. 

The results are summarized and presented graphically on the 
pages following the discussion of the separate varieties. 


AMINIA. 


Amma self-pollinated.— In 1892, 2 clusters of Aminia which 
were kept covered during blooming season gave no fruit; in 1898, 
9 clusters which were likewise tested gave no fruit. In 1899, 
6 clusters of Aminia at Highlands were hand-pollinated* with 
Aminia pollen brought from the Station, but no fruit set; 10 clus- 
ters which were kept covered during the blooming season were 
rated 0, 0, 0, 0, 0, 0, 0, 0, 0, 12 respectively. Average rating 1.2. 
So far as tested Aminia is practically self-sterile. 

Aminia pollinated with Brighton.—Six clusters tested at High- 
lands were rated respectively 0, 0, 0, 0, 0, 10. Average rating 1.7. 

Amina pollinated with Wyoming.— Five clusters tested at 
Highlands were rated respectively 0, 0, 0, 0, 20. Average rat- 
ing 4. 

®Aminia pollinated with Niagara.— One cluster tested at High- 
lands rated 80. 


2By “hand pollinating,” is here meant brushing the clusters with the open 
flowers from another vine of the same kind, and then inclosing the pollinated 
cluster together with the cluster which furnished the pollen in a bag accord- 
ing to the method followed in the 1899 experiments in cross-pollinating, as de- 
scribed on a preceding page. 


24 
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Aminia pollinated with Worden.— Two clusters tested at High- 
lands were rated respectively 88, 88. Average rating 88. 

Aminia pollinated with Catawba.— Four clusters tested at 
Highlands were rated respectively 88, 88, 90, 90. Average rat- 
ing 89. 

Aminia as a fertilizer.— The records of the tests of Aminia 
pollen upon Brighton and Wyoming are given under the discussion 
of these varieties. (See Index for pages.) 


BARRY. 


Barry self-pollinated.— In 1892, 2 clusters of Barry which ° 
were kept covered during the blooming season gave no fruit. Ten 
clusters in 1895 and 8 clusters in 1898 which were likewise coy- 
ered gave no fruit. So far as tested Barry has proved completely 
self-sterile. 

Barry pollinated with Black Hagle.— Five clusters tested at 
the Station gave no fruit. 

Barry pollinated with Hercules.— Five clusters tested at the 
Station gave no fruit. 

The vine on which these tests with the pollen of Black Eagle 
and Hereules were made stands in a mixed vineyard. The un- 
covered clusters were well formed and the yield abundant. 


BLACK EAGLE. 


Black Eagle self-pollinated.— In 1892, 2 clusters of Black 
Eagle which avere kept covered during the blooming season gave 
no fruit; 10 clusters likewise covered in 1895 gave no fruit. So 
far as tested Black Eagle *s completely self-sterile. Standing in a 
mixed vineyard it has produced some well-formed clusters, but 
often the clusters are imperfeetly filled. 

Black Eagle pollinated with Brighton.— Four clusters tested at 
the Station gave no fruit. Shi, 

Black Eagle pollinated with Worden.— One cluster tested gave 


no fruit. 
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Black Eagle as a fertilizer— The records of the test of Black 
Eagle pollen upon Barry are given under the latter variety. 


BRIGHTON. 


Brighton self-pollinated.— In 1892, 9 clusters of Brighton 
which were kept covered during the blooming season gave no 
fruit; 5 clusters at the Station in 1895, 27 clusters at the Station 
in 1897 and 9 clusters at Penn Yan in 1899 likewise covered 
gave no fruit. In another vineyard, of 25 clusters covered in 1897 
24 clusters were rated 0, 1 cluster’rated 10. Average rating 0.4. 
In still another locality 5 clusters likewise tested in 1897 were 
rated respectively 0, 0, 10, 10,10. Average rating 6. At High- 
lands in 1899, of 28 clusters which were tested, 26 clusters were 
rated 0, 1 cluster rated 1 and 2 clusters rated 4. Average rating 
0.2. At Penn Yan 5 clusters were hand-pollinated® with Brighton 
pollen from another vine. Four of these rated 0 and 1 rated 4. 
Average rating 0.8. At Highlands 10 clusters were likewise pol- 
linated with Brighton pollen from a Station vineyard. Six of 
these were rated 0, 3 rated 2 and 1 rated 15. Average rating 2.1. 
From tlicse tests it appears that Brighton clusters when self-pol- 
linated rarely set any fruit and the variety may be called prac- 
tically self-sterile. 

Brighton pollinated with Creveling.— Seven clusters tested at 
Highlands gave no fruit. 

Brighton pollinated with Salem.— Four clusters tested at 
Penn Yan gave no fruit. 

Brighton pollinated with Aminia.— Six of the seven clusters 
tested at Highlands were rated 0 and 1 rated 2. Average rat- 
ing 0.3. 

Brighton pollinated with Wyoming.— Six clusters were tested 
at Highlands; 5 clusters gave a rating of 0 and 1 gave a rating 2. 
Average rating 0.3. 


3 See foot note 2, page 340. 
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Brighton pollinated with Lindley.— Four of the five clusters 
tested at Penn Yan were rated 0 and 1 rated 10. Average rat- 
ing 2. 

Brighton pollinated with Eldorado.— Four clusters tested at 
Penn Yan were rated respectively 0, 0, 6,15. Average rating 5.2. 

Brighton pollinated with Station 146* — Four clusters tested at 
Penn Yan were rated respectively 0, 0, 25, 60. Average rating 
21.3. 

Brighton pollinated with Station 156*— Four clusters tested 
at Penn Yan were rated respectively 4, 85, 88, 100. Average 


rating 69.3. 


Brighton pollinated with Merrimack.— Four clusters tested at 
Penn Yan were rated respectively 0, 0, 0, 100. Average rating 25. 

Since Merrimack is self-sterile, and because in the other tests it 
uniformly failed to fertilize self-sterile sorts, and because in these 
tests on Brighton it failed to fertilize three of the four clusters 
upon which it was tried, while the fourth cluster was rated 100, 
it is desirable that these tests be repeated before definite conclu- 
sions are drawn. Similar results, however, were obtained by pol- 
linating Brighton with Herbert, and Herbert like Merrimack is 
self-sterile. 

Brighton pollinated with Herbert.— Four clusters tested at 
Penn Yan were rated respectively 0, 12, 25, 75. Average rat- 
ing 28. Compare this record with results given in the preceding 
paragraph. 

Brighton pollinated with Nectar.— Five clusters tested at 
Penn Yan were rated respectively 0, 20, 50, 50, 75. Average > 
rating 40. 

Brighton pollinated with Vergennes.— Seven clusters tested at 
Highlands were rated respectively 2, 40, 60, 75, 100, 100. Aver- 
age rating 53.9. One of the perfect clusters was an unusually 


4Station 146 and Station 156 are male hybrids of Vitis labrusca L., by 
Vitis bicolor, Le Co te. They wére produced by crossing a wild male bicolor 
upon the Winchell. 
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large, double, perfectly filled cluster. The other perfect cluster 
was also a very fine one. ) 

Brighton pollinated with Jefferson.— Five clusters tested at 
Penn Yan were rated respectively 0, 25, 40, 60, 95, 100. Aver- 
age rating 64. 

Brighton pollinated with Rochester.— Five clusters tested at 
Penn Yan were rated respectively 0, 85, 85, 90, 100. Average 
rating 72. 

Brighton pollinated with Catawba.— Eight clusters tested at 
Highlands were rated respectively 55, 55, 60, 75, 80, 85, 90, 95. 
Average rating 74.4. 

At Penn Yan five clusters of Brighton pollinated with Catawba 
were rated 10, 90, 100, 100, 100, respectively. Average rating 80. 
As stated on a previous page, many of the blossoms of these two 
varieties had not yet opened when the hand pollinating was done. 

Brighton pollinated with Worden.— Eight clusters tested at 
Highlands were rated respectively 50, 75, 78, 80, 80, 83, 85, 85. 
Average rating 77. Four clusters tested at Penn Yan were rated 
respectively 4, 100, 100, 100. Average rating 76. 

Brighton pollinated with Niagara.— Nine clusters tested at 
Highlands were rated respectively 75, 80, 88, 88, 88, 88, 88, 88, 
88. Average rating 85.7. 

Five clusters tested at Penn Yan were rated respectively 2, 10, 
60, 88,100. Average rating 52.5. 

Brighton pollinated with Station 125°. Five clusters tested at 
Penn Yan were rated respectively 50, 100, 100, 100, 100. Aver- 
age rating 90. 

Brighton as a fertilizer— Tests of Brighton as a fertilizer 
for self-sterile varieties were made with several self-sterile kinds 
of grapes. The results are given in detail under Aminia, Black 
Eagle, Eldorado, Herbert, Hercules, Lindley, Merrimack, Salem 
and Wyoming. (See Index for pages. ) 


5 Station 125 is a white seedling of Winchell fertilized by Diamond. It is 
perfectly self-fertile. 
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CATAWBA. 


Catawba self-pollinated—In 1894, 12 clusters of Catawba 
which were kept covered during the blooming season, were, with — 
one exception, nearly perfectly filled, averaging about 90. At 
Penn Yan 16 clusters which were likewise tested in 1897 were 
rated 50, 70, 70, 70, 70, 80, 80, 90, 90, 90, 90, 90, 90, 90, 90, 100, 
respectively. Average rating 81.9. At Branchport in 1897, of 22 
clusters which were likewise tested, 1 was rated 70, 9 rated 80 
and 12 rated 90, respectively, averaging 85. In 1899, of 42 
clusters likewise tested at Highlands, 4 rated 80, 1 rated 83, 3 
rated 85, 11 rated 88, 11 rated 90, 2 rated 93, 4 rated 95, 1 rated 
97, 2 rated 98 and 3 rated 100, respectively, averaging 89.9. 
Twenty-four clusters were tested at Penn Yan, of which 5 were 
rated 0, 75, 75, 78 and 80, respectively, 5 rated 88, 6 rated 90, 7 
rated 95 and 1 rated 98, averaging 85.5. Seventeen clusters which 
were tested at the Station were rated 50, 75, 80, 83, 85, 88, 88, 
90, 90, 90, 90, 90, 90, 90, 95, 95, 95, respectively, averaging 86.1. 

Taking all these tests into consideration it appears that Ca- 
tawba is strongly self-fertile and when self-pollinated generally 
forms well-filled clusters of fruit. 

Catawba as a fertilizer.— Several tests were made with Ca- 
tawba as a fertilizer for self-sterile varieties. The results are 
given in detail under Aminia, Brighton, Eldorado, Herbert, Lind- 
levy, Merrimack, Salem and Wyoming. 


COLUMBIAN IMPERIAL. 


Columbian Imperial self-pollinated.— In 1897, 8 clusters of 
Golumbian Imperial which were kept covered during the bloom- 
ing season, were rated 90, 90, 90, 100, 100, 100, 100, 100, re- 
spectively, averaging 96.3. It appears to be fully self-fertile. 

Columbian Imperial as a fertilizer.— It was used as a fertilizer 
for Hercules. See page 378. 


CREVELING. 


Creveling self-pollinated— In 1894, 5 clusters of Creveling 
were kept covered during the blooming season, none of which 
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gave any fruit. In 1895, 5 clusters, aud 1897, 5 clusters, which 
were likewise tested, gave no fruit. From these tests it appears 
that Creveling is absolutely self-sterile. 

Creveling as a fertilizer— It was tried as a fertilizer for 
Brighton, but no fruit was produced. See page 372. 

It is interesting to note in this connection that, although Crevel- 
ing failed to fertilize Brighton, the parentage of Mills is given 
as a Muscat Hamburg fertilized with Creveling. 


EATON. 


Eaton self-pollmmated.— In 1894, 10 clusters which were kept 
covered during the blooming season gave no fruit. From the 
fact that the vine which was used for this test proved to be 
neither in a vigorous nor in a productive condition these results 
were not looked upon as conclusive. In 1899, 6 clusters on an- 
other vine, which were likewise covered, were rated 75, 80, 90, 95, 
100, 100, respectively, averaging 90. 

Haton as a fertilizer.— It was tried as a fertilizer for Hercules. 


See page 378. 


ELDORADO. 


Eldorado self-pollinated— In 1894, 5 clusters of Eldorado 
which were kept covered during the blooming season, gave no > 
fruit. In 1895, 10 clusters; in 1897, 23 clusters; and in 1899, 
4 clusters likewise tested gave no fruit. 

The following tests of Eldorado were made at Penn Yan in 
1899: 

Eldorado pollinated with Brighton.— Five clusters tested gave 
uo fruit. 

Eldorado pollinated with Herbert.— Five clusters tested gave 
no fruit. 

Eldorado pollinated with Lindley.— Five clusters tested gave 
no fruit. 

Eldorado pollinated with Salem.— Five clusters which were 
tested were rated respectively 0, 0, 0, 0, 2. Average rating 0.4. 


¢ 
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Eldorado pollinated with Catawba.— Four clusters which were 
tested were rated, respectively, 0, 0, 0, 2. Average rating 0.5. 

Catawba is a self-fertile variety. In these tests self-fertile 
sorts have generally been good fertilizers for the self-sterile kinds. 
No explanation is offered for the exceptional results which fol- 
lowed the pollination of Eldorado with Catawba. There seems 
to be no good ground for the opinion that the Eldorado pistils 
were defective, for the clusters on the tested vines which were open 
to cross-pollination were unusually well formed, and some excellent 
clusters were also obtained by fertilizing Eldorado with Worden 
and Niagara. Catawba fertilized other self-sterile sorts very 
successfully in these tests, with the exception of Salem.° 

Eldorado pollinated with Worden.— Five clusters which were 
tested were rated respectively 20, 60, 75, 75, 95. Average rating 
65. 

Eldorado pollinated with Niagara.— Five clusters which were 
tested were rated respectively 50, 60, 75, 95, 100. Average rat- 
ing 76. 

Eldorado as a fertilizer — Eldorado was tried as a fertilizer on 
two self-sterile sorts, Brighton and Herbert, under which varieties 
will be found the details of the tests. 


EUMELAN. 


Eumelan. self-pollinated.— In 1892, 10 clusters of Eumelan 
which were kept covered during the blooming season, gave no 
fruit. - In 1895, 9 clusters which were likewise tested gave no 
fruit. In 1893, 3 clusters which were likewise tested were rated 
respectively 0, 0, 4. Average rating 1.3. In 1899, 1 cluster 
which was likewise tested was rated 20. In view of all these 
tests it appears that with rare exceptions Eumelan fails to set 
any fruit when self-pollinated, and it may be classed as prac- 
tically self-sterile. 


6 Salem fertilized by Catawba, rated 4, but only a single cluster was tested 
so that no conclusions can be drawn till the results are verified by further in- 
vestigation. 
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Eumelan pollinated with Black Hagle-— Two clusters tested at 
the Station gave no fruit. The work was done on the fifth day 
after Eumelan came into full bloom, and the treated clusters may 
have been too far advanced in bloom to give favorable results from 
cross-pollination. These tests should be repeated. 


HERBERT. 

Herbert self-pollinated.— In 1892, 2 clusters of Herbert which 
were kept covered during the blooming season gave no fruit. 

In 1895, 5 clusters and in 1899, 9 clusters, which were likewise 
tested, gave no fruit. So far as tested, Herbert has been found 
self-sterile. 

The following tests with Herbert in 1899 were made at Penn 
Yan: 

Herbert pollinated with Brighton.— One cluster which was 
tested gave no fruit. 

Herbert pollinated with Eldorado.— Four clusters which were 
tested gave no fruit. 

Herbert pollinated with Lindley.— Five clusters which were 
tested gave no fruit. 

Herbert pollinated with Merrimack.— Five clusters which were 
tested gave no fruit. 

Herbert pollinated with Salem.— Four clusters which were 
tested gave no fruit. 

Herbert pollinated with Worden.— Five clusters which were 
tested were rated respectively 95, 95, 95, 100, 100. Average rat- 
ing 97. 

Herbert pollinated with Niagara.— Four clusters which were 
tested were rated respectively 95, 100, 100, 100. Average rating 
98.8. 

Herbert pollinated with Catawba.— Two clusters which were 
tested were rated respectively 100, 100. Average rating 100. 

Herbert as a fertilizer— Herbert was tried as a fertilizer on 
three self-sterile sorts, Brighton, Eldorado and Salem. See pages 
372, 375, 381, respectively. 
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HERCULES. 


lercules self-pollinated— In 1893, 4 clusters of Hercules 
which were kept covered during the blooming season, bore no 
fruit. In 1895, 10 clusters tested in like manner gave no fruit. 
In 1899, 1 cluster covered in like manner produced a well-formed 
cluster made up entirely of small, seedless fruits. 

Hercules pollinated with Brighton.— Two clusters were tested 
in a ‘Station vineyard, one of which set no fruit, the other was 
filled with seedless fruits like the cluster described in the last 
paragraph. 

Hercules pollinated with Columbian Imperial.— Five clusters 
in a Station vineyard were tested. They were rated 20, 30, 30, 
40, 50, respectively, averaging 36. 

Hercules pollinated with Eaton.— Five clusters in a Station 
vineyard were tested. They were rated 0, 0, 30, 70, 70, respec- 
tively, averaging 36. 

Hercules as a fertilizer.— Hercules was tried as a fertilizer for 
Barry. See page 370. 


JEFFERSON. 


Jefferson self-pollinated.— In 1893, 3 clusters of Jefferson were 
kept covered during the blooming season. They rated on the 
average about 95. In 1894, 4 clusters likewise tested were rated 
0, 100, 100, 100, respectively, averaging 75. In 1899, 7 clusters 
were covered on a vine which afterwards appeared to be not in 
a satisfactory condition for testing. These clusters were rated 
20, 20, 25, 45, 45, 60, 60, respectively, averaging 39.3. From 
these tests it appears that Jefferson is strongly self-fertile when 
the vine is in good condition. 

Jefferson as a fertilizer.— Pollen from the vine which in 1899 
made the record which is given in the preceding paragraph, was 
tried on Brighton. See page 373. 


LINDLEY. 


Lindley self-pollinated.— In 1894, 10 clusters of Lindley, which 


were kept covered during the blooming season, set no fruit. In 
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1895, 9 clusters and in 1897, 25 clusters, which were lkewise 
covered, set no fruit. In another locality, of 25 clusters which 
were likewise tested in 1897, 24 were rated 0, and 1 rated 40. 
. Average rating 1.6. In view of these tests, Lindley may be called 
practically self-sterile. 

The following tests with Lindley in 1899 were made at Penn 
Yan: 

Iindley pollinated with Merrimack.— Three clusters which 
were tested produced no fruit. 

Inndley pollinated with Salem.— Five clusters which were 
tested gave no fruit. 

Lindley pollinated with Brighton.— Three clusters which were 
tested were rated 0, 0, 12, respectively, average rating 4. 

Lindley pollinated with Catawba.— Five clusters which were 
tested were rated 40, 40, 55, 85, 95, respectively. Average rat- 
ing 63. 

Inndley pollinated with Worden.— Five clusters which were 
tested were rated 0, 50, 100, 100, 100, respectively. Average rat- 
ing 70. 

Lindley pollinated with Niagara. Five clusters which were 
tested were rated 40, 70, 90, 90, 95, respectively, averaging 77. 

Inndley as a fertilizer.— Several tests were made with Lindley 
as a fertilizer for self-sterile sorts. The results are given in 
detail for Brighton, Eldorado, Herbert, Merrimack and Salem 
under the several discussions of these varieties. 


MERRIMACK. 

Merrimack self-pollinated.— In 1892, 2 clusters which were 
tested, gave no fruit. In 1895, 10 clusters; in 1897, 23 clusters, 
and in 1899, 3 clusters, which were likewise tested, gave no fruit. 
From these tests it appears that Merrimack is completely self- 
sterile. 

The following tests with Merrimack were made at Penn Yan: 

Merrimack pollinated with Salem.— Five clusters which were 
tested, were rated 0, 0, 0, 0, 4, respectively. Average rating 0.8. 
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Merrimack pollinated with Brighton— Four clusters which 
were tested, were rated 0, 0, 0, 35, respectively. Average rating 
8.8. 

Merrimack pollinated with Lindley.— Four clusters which were . 
tested, were rated 0, 15, 15, 98, respectively. Average rating 32. 

Merrimack pollinated with Catawba.— Three clusters which 
were tested, were rated 90, 90, 95, respectively. Average rating 
91.7. 

Merrimack pollinated with Niagara.— Four clusters which 
were tested, were rated 95, 95, 95, 100, respectively. Average 
rating 96.3. 

Merrimack pollinated with Worden.— Four clusters which were 
tested, were rated 90, 98, 100, 100, respectively. Average rat- 
ing 97. 

Merrimack as a fertilizer— Several tests were made with 
Merrimack as a fertilizer for self-sterile sorts. The results are 
given in detail under the discussions of Brighton, Herbert, Lind- 
ley and Salem. 

NEOTAR. 

Nectar self-pollinated.— In 1894, 6 of the 9 clusters which 
were kept covered during the blooming season were rated 0, 2 
rated 2 and 1 rated 4, averaging 0.9 per cluster. In 1899, 2 
clusters which were likewise tested, rated 80, 100, averaging 90. 
Further testing is needed to determine whether or not Nectar is 
strongly self-fertile. 

Nectar as a fertilizer.— It was tried‘as a fertilizer for Brighton. 
See page 372. 

NIAGARA. 

Niagara self-pollinated— In 1892, 10 clusters of Niagara, 
which were kept covered during the blooming season, gave perfect 
clusters, which rated from 97 to 100. In 1897, of 23 clusters 
at Penn Yan, which were likewise tested, 1 was rated 40, 5 rated 
60, 3 rated 70, 9 rated 80, 8 rated 90, and 2 rated 100, respec- 
tively, averaging 75.7. Twelve clusters tested at Branchport were 
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rated 30, 40, 50, 60, 60, 60, 70, 80, 80, 80, 80, 100, averaging 
65.8. 

In 1899, 16 Niagara clusters at Highlands were likewise tested. 
They were rated 85, 90, 90, 90, 93, 93, 93, 95, 95, 98, 100, 100, 
100, 100, 100, 100, respectively, averaging 95.1. At Penn Yan, 
20 clusters which were likewise tested, were rated 65, 80, 88, 90, 
90, 90, 95, 95, 95, 95, 95, 98, 98, 98, 98, 98, 98, 100, 100, 100, 
respectively, averaging 93.3. 

Taking all these tests into consideration it appears that gen- 
erally Niagara is strongly self-fertile. 

Niagara as a fertilizer.— Several tests were made with Niagara 
as a fertilizer for self-sterile sorts. The results in detail are given 
under Aminia, Brighton, Eldorado, Herbert, Lindley, Merri- 
mack and Salem. 

ROCHESTER. 

Rochester self-pollinated.— In 1894, 10 clusters of Rochester, 
which were kept covered during the blooming season, all gave 
very compact and perfect clusters of fruit. One cluster, which 
was likewise tested in 1899, gave a perfect cluster of fruit, rated 
at 100. From these tests it appears that Rochester is perfectly 
self-fertile. 

Rochester as a fertilizer—It was tried as a fertilizer for 
Brighton. See page 373. 

SALEM. 

Salem self-pollinated.— In 1892, 10 clusters of Salem, which 
were kept covered during the blooming season, set no fruit. In 
1897, 23 clusters in one locality, and 5 clusters in another, which 
were likewise tested, gave no fruit. From these tests it appears 
that Salem is completely self-sterile. 

The following tests with Salem were made in 1899 at Penn 
Yan: 

Salem pollinated with Brighton.— Three clusters which were 
tested produced no fruit. 

Salem pollinated with Herbert.— Five clusters which were 
tested gave no fruit. 
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Salem pollinated with Merrimack.— Four clusters which were 

tested gave no fruit. 
Salem pollinated with Lindley.— Four clusters which were 

tested were rated 0, 0, 0, 0, 2, respectively. Average rating 0.4. 

Salem pollinated with Catawba.— One cluster which was tested 
was rated 4. The test should be repeated and a large number of 
clusters tried before drawing conclusions on the value of Catawba 
as a fertilizer for Salem. Catawba gave similar results when used 
with Eldorado. See page 376. 

Salem pollinated with Worden.— Five clusters which were 
tested were rated 60, 90, 95, 100, 100. Average rating 89. 

Salem pollinated with Niagara.— Five clusters which were 
tested were rated 95, 95, 100, 100, 100. Average rating 98. 

Salem as a fertilizer.— Several tests were made with Salem 
as a fertilizer for self-sterile sorts. The results are given in de- 
tail under Brighton, Eldorado, Herbert, Lindley and Merrimack. 


STATION 125. 


Station 125 self-pollinated.— In 1899, 10 clusters of Station 
125 were kept covered during the blooming season. They all gave 
perfect clusters, the average rating being 100. Station 125 is 
a white seedling of Winchell, fertilized with Diamond. 

Station 125 as a fertilizer— It was tried as a fertilizer for 


Brighton. See page 373. 
STATION 146. 


- Station 146 is a male vine, a seedling of Winchell fertilized 
by a wild vine of Vitis bicolor Le Conte. It is, therefore, a 
hybrid of V. labrusca by V. bicolor. It was tried as a fertilizer 


for Brighton. See page 372. 


STATION 156. 
Station 156 is also a male vine having the same parentage as: 
Station 146 which is given in the preceding paragraph. It was 
used as a fertilizer for Brighton. See page 372. 
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VERGENNES. 


Vergennes self-pollinated.— In 1894, 10 clusters which were 
kept covered during the blooming season gave clusters of fruit 
which on the average were about as well filled and as compact as 
ordinary Concords. In 1897, 22 clusters which were tested at 
Penn Yan were rated 0, 0, 20, 30, 30, 30, 40, 40, 40, 40, 50, 50, 
50, 50, 50, 60, 60, 60, 60, 60, 70, 90, respectively, averaging 44.5. 
At Branchport 5 clusters which were likewise tested, were rated 
0, 0, 40, 40,40. They averaged 24. 

In 1899, 8 clusters were tested in a Station vineyard. They 
rated 70, 70, 70, 75, 80, 80, 85, 90, respectively, avéraging 77.5. 
On another vine which has stood in uncultivated ground and has 
repeatedly been overloaded with fruit, 9 clusters were also tested. 
These rated 0, 0, 0, 2, 65, 75, 85, 88, 95, respectively, and 
averaged 45.6. 

From these tests it appears that Vergennes is not always 
strongly self-fertile. 

Vergennes as a fertilizer—It was tried as a fertilizer for 
Brighton. See page 372. 


WORDEN. 


Worden self-pollinated.— In 1894, 10 clusters of Worden which 
were kept covered during the blooming season gave clusters which 
varied from perfect or nearly so to somewhat loose, averaging 
somewhat loose. In 1895, 9 clusters which were tested were per- 
fectly filled with fruit. In 1897, 23 clusters in a Station vine- 
yard were tested ; 2 clusters were rated 80, 4 rated 90 and 17 rated 
100, respectively, averaging 96.5. At Penn Yan, of 20 clusters 
which were tested, 2 were rated 80, 7 rated 90 and 11 rated 100, 
respectively, averaging 94.5. At Branchport 5 clusters which 
were tested were rated 80, 80, 80, 90, 90, respectively, averag- 
ing 84. 

In 1899, 6 clusters in a Station vineyard which were likewise 
tested were rated 90, 90, 95, 100, 100, 100, respectively, and 
averaged 95.8. At Highlands, of 24 clusters which were tested, 


3 were rated 75, 83 and 85, respectively, and 3 were rated 88, 8 
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rated 90, 5 rated 95, 2 rated 98 and 8 rated 100, respectively, 
averaging 93.7. At Penn Yan 20 clusters were likewise tested. 
Seven of these were rated 75, 90, 90, 95, 95, 95 and 98, re- 
spectively, and 13 were rated 100. The average was 96.9. 

From these tests it appears that Worden, generally, is strongly 
self-fertile. 

Worden as a fertilizer.— Several tests were made with Wor- 
den as a fertilizer for self-sterile sorts. The results in detail are 
given under Aminia, Black Eagle, Brighton, Eldorado, Herbert, 
Lindley, Merrimack and Salem. 


WYOMING. 


Wyoming self-pollinated.— In 1896, 10 clusters of Wyoming 
which were kept covered during the blooming season gave no fruit. 
In 1899, 4 clusters which were likewise tested at the Station were 
rated 0, 0, 0, 4, respectively. Average rating 1. At Highlands 
13 clusters were kept covered during the blooming season. Twelve 
of them set no fruit. The remaining cluster was well filled. It 
was on a shoot which had been bent in tying it to the trellis so 
that the fiow of sap was somewhat checked. Before it had been 
rated it was taken by other parties. It would probably rank as 
high as 90. On the same vines the uncovered clusters which were 
exposed during the blooming season to cross-pollination were often 
well-filled, but sometimes loose and quite imperfectly filled clusters 
were found. 

At Highlands 6 clusters were hand-pollinated’ with Wyoming 
pollen taken from a vine in a Station vineyard. They rated 0, 0, 
5, 10, 25, 90, respectively. Average rating 21.6. 

In view of all of these tests, it appears, that although Wyom- 
ing may sometimes produce a small amount of fruit when self- 
pollinated, for all practical purposes it may be ranked as self- 


sterile. 
The following tests were made in 1899 with Wyoming at High- - 


lands: 


7 See foot note page 369. 
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Wyoming pollinated with Aminia.— Four clusters which were 
tested, were rated 0, 0, 0, 8, respectively. Average rating 2. 

Wyoming pollinated with Brighton.— Six clusters which were 
tested, were rated 0, 0, 0, 0, 22, 50, respectively. Average rat- 
ing 12. 

Wyoming pollinated with Catawba.— One cluster which was 
tested formed a perfect cluster of fruit. It was rated 100. 

Wyoming as a fertilizer.— It was tried as a fertilizer on two 
self-sterile sorts, Aminia, page 369, and Brighton, page 371. 


SUMMARY OF RESULTS. 


In the following summary of the results of the investigation 
the data which have been given on preceding pages are arranged 
in Table II with reference to the ability of each variety to fertilize 
the self-sterile sorts upon which it was tried as compared with its 
ability to fertilize itself, and in Table III with reference to the 
varying degrees of fruitfulness which the self-sterile varieties ex- 
hibit when they are supplied with pollen from various varieties, 
some of which are more or less self-sterile and others self-fertile. 

Explanation of tables— The x between two names indicates 
that the variety following the x was used in pollinating the variety 
whose name appears before the x. Thus, Brighton x Aminia in- 
dicates that the Brighton clusters were pollinated with Aminia 
pollen in the manner described on page 364. The rating is on the 
scale of 100 points as previously explained, a perfectly formed 
and perfectly filled cluster ranking 100. The average rating is 
shown graphically and the number of tested clusters upon which 
the average is based is also stated. The highest rating which any 
single cluster in the test received is also given. 

“ Self-pollinated ” indicates that the tested clusters were simply 
kept covered in paper bags during the blooming season. Some- 
times the self-pollination was performed by hand, pollen from 
another vine of the same kind being applied in the manner de- 
scribed in the foot-note, page 369. Such tests are marked “ hand 


pollinated ” in the table. 
25 


386 Report or tHe HorvricuLrurist OF THE 


TABLE II.— CoMPARATIVE FRUITAGE WITH DIFFERENT VARIETIES OF GRAPES 
TRIED AS FERTILIZERS FOR SELF-STERILE Sorts. 


éule| 2 
VARIETIES TESTED. bai 2 3 Graphic representation of average 
orl ee & rating. 
3 o 2 oo 
EB) @| 5 
ae se pee 
Aminia as a fertilizer: 
Self-pollinated.........- al Or uO, 
Self-pollinated.......... She fees Ue LG to 
Self-pollinated...... ... 6 OF) 30. 
Self-pollinated.......... 10 | 12./ 1.2/- 
Brighton x Aminia..... Tl 2s) 028i 
Wyoming x Aminia..... 4.8.) Bae 
Black Eagle as a fertilizer: 
Self-pollinated... ...... SiON THO: 
Self-pollinated.........- WO EN W, 
Barry x Black Eagle ...| 5 | 0./] 0. 
Eumelan x Black Hagle..| 2 0 0. 
Brighton as a fertilizer: 
Self-pollinated ......... i ae i a 8 
Self-pollinated.........- Des OninOx 
Self-pollinated.......... Fo DN Oy 
Self-pollinated.........- Bit Onl iOe 
Self-pollinated.......... 28 | 4.] 0.2) 
Self-pollinated......... 25 | 10.| 0.4) 3 
Self-pollinated*......... 5] 4.| 0.8. 
Self-pollinated*. .. ..../ 10 | 15.) 2.1)— 
Self-pollinated... ...... 5 | 10.) 6.0) samme 
Black Eagle x Brighton.| 4] 0.| 0.0 
Eldorado x Brighton....} 5] 0.| 0.0 
Herbert x Brighton..... 1 0.| 0.0 
Salem x Brighton....... BalenOal 2030 
Aminia x Brighton. ...| 6} 10.; 1.7/-= 
Lindley x Brighton...... 3 | 12.) 4.0|/—— 
Merrimack x Brighton..| 4 | 35./ 8.8) == 
Wyoming x Brighton...| 6 | 50.] 12.0) —__omsoos 
Hercules x Brightont...| 2 | ? ? 
Catawba as a fertilizer: 
Self-pollinated........ pa| he eee ey 
Self-pollinated...... eee) 16 [100.| 81, 9) aetna 
Self-pollinated.......... 22 | 90.) 85. 0) eens ee 
Self-pollinated.......... 87 |100.| 89). 9 | eens 
Self-pollinated seer eeeeee 24 | 98.) 85, 5) enue ens on SSS 
Self-pollin atedztateuigs: 17 95. | 86. 1 | nesses Sco SS 
Eldorado x Catawba... 4/ 2.| 0.5). 
Salem x Catawba....... fh | ah ara Oles > 
Lindley miCatawbar.e. o. 5 | 95 O00) cacao ca 


* Hand-pollinated. 

t+ See page 378. 

+ The clusters were perfect, or nearly so, but were not rated on the scale of 
100 points. 


New Yorx AgricutturaL Experiment Station. 387 


+ 
TABLE II — Continued. 


VARIETIES TESTED. 


Number of clusters 
under test 


Brighton x Catawba....| 8 
Brighton x Catawba... 5 


Aminia x Catawba...... 4 
Merrimack x Catawba..| 3 
Herbert x Catawba..... 2 


Wyoming x Catawba...| 1 
Columbian Imperial as a 


fertilizer : 
Self-pollinated.......... 8 
Hercules x Colum. Imp.| 5 
Creveling as a fertilizer: 
Self-pollinated........ 5 
Self-pollinated...... : 5 
Self-pollinated ... ... 5 
Brighton x Creveling...; 7 
Eaton as a fertilizer: 
Self-pollinated.......... 10 
Self-pollinated ......... 6 
Hercules x Eaton....... 5 
Eldorado as a fertilizer : 
Self-pollinated.......... 5 
Self-pollinated .......... 10 
Self-pollinated ......... 23 
Self-pollinated ... .. 4 


Herbert x Eldorado....| 4 
Brighton x Eldorado ...| 4 


Eumelan as a fertilizer: 


Self-pollinated ..... ... 10 
Self-pollinated.......... 9 
Self-pollinated.......... 3 
Self-pollinated ee 


Herbert as a fertilizer : 
Seilf-pollinated......... 
Self-pollinated —..... 
Self pollinated ... .... 
Salem x Herbert....... 
Eldorado x H. rbert.... 
Brighton x Herbert.... 


Hercules as a fertilizer : 
<Self-pollinated.......... 4 
Self-pollinated.......... 10 
1 
5 


He OT OTS O19 


Self-pollinated . ..... 
Barry x Hercules. .... 


| Highest rating 


on 
a 
3 Graphic representation of average 
2 rating. 
Be 
i] 
om 
o 
> 
4 
4 4 4 ‘S00 A EE ee 
80 = 0 (SUT Pe RK 
89. O) ese re re SSS 
91 e q ST 2 ee EE eS 
100 . CTT eS ES | 


oo°oo 
oocoe 


we 
ao°& 
— = —) 


aocoococeo 
woococe 


2 
oroceo 
(Ks 


[~] 
aoococoo 
Soaoaa 


* One good cluster well filled, but all fruits seedless, 
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TABLE II — Continued. 


VARIETIES TESTED. 


Jefferson as a fertilizer : 
Self-pollinated 
Self-pollinated.......... 
Self-pollinated 
Brighton x Jefferson... 

Lindley as a fertilizer : 
Self-pollinated.......... 
Self-pollinated 
Self-pollinated 
Self-pollinated 
Eldorado x Lindley 
Herbert x Lindley 
Salem x Lindley 
Brighton x Lindley 
Merrimack x Lindley ... 

Merrimack as a fertilizer : 
Self- pollinated 
Self-pollinated 
Self-pollinated 
Self-pollinated 
Salem x Merrimack. ... 
Lindley x Merrimack ... 
Herbert x Merrimack ... 
Brighton x Merrimack .. 

Nectar as a fertilizer: 
Self-poilinated 
Self-pollinated 
Brighton x Nectar 

Niagara as a fertilizer : 
Self-pollinated 
Self-pollinated 
Self-pollinated 
Self-pollinated 
Self- pollinated 
Aminia x Niagara. .... 
Brighton x Niagara..... 
Brighton x Niagara. ... 
Eldorado x Niagara..... 
Lindley x Niagara 
Merrimack x Niagara... 
Salem x Niagara. ..... 
Herbert x Niagara 

Rochester as a fertilizer : 
Self-pollinated 
Self-pollinated 
Brighton x Rochester.. 


Hare ate ees 


es 


"es peeeeecoes 


er 


seer eeraes 


eee wees 


- ee erase eee 


ee 


ss eee 


eee ereee 


ceoeeoseens 


Numbe-: of clusters || 
under test. 


| Highest rating. 


— 


Cc — 


Average rating. 
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Graphic representation of average 
rating. 
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Tassie Il — Continued. 
n 
E 
w~| 8 2 ic representation of avera 
VARIETIES TESTED. 85 E : Graphic rep ceayiett erage 
2e| ¢ es 
Aa hl Re 
Salem as a fertilizer : 
S:lf-pollinated .........| 10} 0.) 0.0 
Self-pollinated ......... 201 Os" 1050 
Self-pollinated......... Bul OB ORO 
Lindley x Salem........ Dal Oa 1020 
Herbert x Salem........ 4 0.| 0.0 
Brighton x Salem....... 4; 0.) 0.0 
Eldorado x Salem ...... 5 2.| 0.4\= 
Merrimack x Salem..... 5 4 0.8= 
Station 125 as a fertilizer : 
Self-pollinated..:....... 10 [100 100 0 ——— ee se 
Brighton x Station 125...) 5/100.) 90,0 —————_——_—_esee 
Station 146 as a fertilizer: 
Brighton x Station 146..| 4 | 60.) 21.3)—_——___ 
Station 156 as a fertilizer : 
Brighton x Station 156..| 4 |100.) 69 , 3) o—=nsscassssssssssssseascssse 
Vergenues as a fertilizer : 
Self-pollinated ......... LOisliiesh lhe tee 
Self-pollinated ..... ... Q2 | GOL) 44, Fee 
Seif-pollinated.......... 5 | 40.) 24. 0) emerson 
Self-pollinated igs ita at aed (a 8 90. Thr 5 TS 
Self-pollinated .. ..... 9 | 99.) 45. 6 |e sss 
Brighton x Vergennes ..| 7 |100.) 53. 9) --_nescessssse==ssrss 
Worden as a fertilizer: 4 
Self-pollinated ......... 10 
Self pollinated...... .. 9 100 1 0, | ae A 
Self-pollinated bee gr 2'st ae yy 93 100, 96.5 ER SE 
Self-pollinated.......... QO LOO.) G4, 5 | en SY 
Self-pollinated ..... .. 5 | 90 | 94, 0) eee SD 
Self pollinated ain otek e inte oho 6 100. 95.8 RE Ss I 
Self-poilinated EP SALE 94 100. 93.7 EE 
Seif-p llinated — ...... 20 | 100.) 96, 9 | ete SS 
Black Kagle x Worden..| 1 On. 2-0 
Flidorado x Worden ....| 5 | 95.| 65. 0| cesses 
Lindley x Worden...... 5 100. | 70, 0) eaten 
Brighton x Worden..... 4 N00 | 76, (| cee 
Brighton x Worden.... 8 | NS.) 77. 0) anette 
Aminia x Worden ...... 2 | 88.) RS. 0) | eee SSS 
Salem 4 Worden 5» Ee es 5 109. 9.0 PO ERA TA I oh a 
Merrimack > 4 Worden. We 4 100, 97 0 a 
Herbert x W orden aoe eae 5 100. 97 0 LS PE TE TS TST 
Wyoming as a fertilizer : 
Self-pollinated...... ... 10] 0.) 0.0 
Self-pollinated ......... 4 41° 1.0)= 
Self-pollinated |... ... 18] Nara 
Self-pollinated ..... ...| 6 | 90.| 216° 
Brighton x Wyoming...| 6] 2.| 0.3 
Aminia x Wyoming... 5 | 20.) 4.0/— 


* But one cluster produced fruit, and that was gathered by grape pickers 


before it had been rated. Its rating was somewhere between 80 and 100, mak- 


ing the average between 6.1 and 7.7. 
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By consulting the above table it is seen that Brighton and 
Wyoming when pollinated with the self-sterile variety, Aminia, 
were practically sterile and gave no better results than are ob- 
tained when they are self-pollinated. Black Eagle succeeded no 
better than Aminia as a fertilizer. It was tried on the self-sterile 
varieties, Barry and Eumelan. Brighton was not more effective 
in fertilizing the self-sterile sorts, Black Eagle, Eldorado, Her- 
bert, Salem, Aminia and Lindley than in fertilizing itself. 
Slightly better results were obtained when it was tried on Merri- 
mack and Wyoming, but nothing that would encourage the use of 
Brighton as a fertilizer for self-sterile sorts. Creveling, which is 
self-sterile, failed to fertilize Brighton. Eldorado, which is self- 
sterile, gave no results which would encourage its use as a fer- 
tilizer for self-sterile sorts, and the same is true of the other self- 
sterile varieties, Hercules, Herbert, Lindley, Merrimack, Salem 
and Wyoming. Occasionally the use of a self-sterile variety as a 
pollinizer for otker self-sterile kinds would result in the develop- 
ment of a good cluster as happened when Brighton was pollinated 
with Merrimack and again with Herbert, but even in such cases 
failure was the rule rather than the exception. 

On the other hand, the use of self-fertile varieties as fertilizers 
for the self-sterile sorts generally was attended with good results, 
as may be seen by examining the records of such varieties as 
Catawba, Worden and Niagara and Station 125. When certain 
varieties which are not strongly self-fertile, were tried as fertilizers 
for self-sterile sorts they generally succeeded in about the same 
degree as they commonly do in fertilizing themselves. This point 
is illustrated in the record of the tests with Eaton, Nectar and 
Vergennes. 


IS FAILURE IN SETTING FRUIT USUALLY DUE TO IMPERFECT PISTILS 
OR TO IMPERFECT OR IMPOTENT POLLEN 4 

It is instructive to study the results of these investigations with 

reference to their bearing upon the question whether the failure 

to set fruit which has been observed among the self-sterile and the 

imperfectly self-fertile varieties may generally be attributed to 

weakness of the pistils or to imperfect or impotent pollen.. In 


New York AGRICULTURAL EXPERIMENT STATION. 391 


order to facilitate the study of the evidence on this point, which 
was obtained in the 1899 investigation, the data are arranged in 
Table III so as to show in each case the results which follow the 
use of various kinds of pollen upon the pistils of one variety. 


TABLE IJI.— CoMPARATIVE FRUITAGE OF GRAPES FROM USING THE POLLEN OF 
DIFFBRENT VARIETIES UPON THE SAME SELF-STERILE VARIETIES. 


= n 
2 s 
‘3 © na . 
eg Se poltyits 
Varieties Tested. 2 = 3 Varieties tested. ae 3 
Sek wilini' ee nents 
ay wae atte BS doocenalle 
he © f° ih S 
5 = > . = = > 
a 8) < a 8) <j 
Aminia,1 pollinated Brighton, __ pollin- 
by: ated by: 
Brighton *...... + GQ Levine Herbert: |. .2i22 <4 4 75 28.0 
Wyoming ae | Dee AMO} ee NeCLaT)” ., drenract 9 75. 40.0 
INAS ATA ic.) : - L. | <SOssaeS0=0l) av ervenness-:.- 1 POOH! 559 
Worden ... 2... SBE 888.0) Jeltersouy ss. eu OOsten O40 
Catawba : 4 90. 89.0; Station 156.... 4 100. 69.3 
Barry,2 pollinated Rochester 5) 100: 72.0 
by: Catawba 8 95. 74.4 
bitte, - Ac scene 2 0. 0.0 Catawba <2)... 5 L00N* 8070 
Di a's Jee eee 10 0. 0.0 Worden . 255-2 et LOO MGs 
Ebi y Pe poomae 8 0. 0.0 Worden! .; “Seeeuemoe Sh Ser 0 
Black Eagle .... 0 0. 0.0| "Niagara .. 02. 5 100. 52.5 
Herenles: >... 2 5 0. 0.0 Niagara’! .. Sac oO SS oot 
Black Eagle? pol- station® 1257.2. 1) 5--100249'30"0 
linated by: Eldorado,6 _ pollin- 
Brightont ... 4 0. 0.0) ated by: 
Worden4 0. 0.0| Brighton ...... 5 0. 0.0 
Brighton,5 _ pollin- : 155 du> 1a oe Be 5 Ogre UO 
ated by: Bandley. (251.2): - - 5 0. 0.0 
Creveling 7 0. 0.0 Salem ... none | eo 2: 0.4 
PURIST re syct oie + 0. 0.0 Catawba ...... 4 2. 0.5 
PASTAS TEI ate) 0.1512 31> 7 2, 0.3 Worden oyssc. seis 5 95. 65.0 
Wyoming ...... 6 2. OFS.) —Niapara’ ese 2 & -100. “76:0 
Landleve cio. «i. 4 « 30, 2.0| Eumelan,7 _ pollin- 
Eldorado ....... Sicha 5.2 ated by: 
Station 146 .. 4 60. 21.3] Black Eagle .... 2 0. 0.0 
Merrimack ..... 4 100. 25.0 


— 


1 For results from self-pollinated Aminia, see page 386. 

2The clusters of Barry which were open to cross-pollination in a mixed 
vineyard, were finely formed and well developed. This was true of the vine 
on which the tests with Black Eagle and Hercules were made. 

3 The summary of results with Black, Eagle self-pollinated are given on page 
386. 

4On the vine which was used for these tests, the clusters of Black Eagle 
which were open to cross-pollination, were often well filled, yet many were 
quite imperfectly filled. 

5 The records of self-pollinated Brighton are summarized on page 386. 

6 The records of self-pollinated Eldorado are summarized on page 387. 

7 The records of self-pollinated Eumelan are summarized on page 387. 


B 5B 
na . . n j . . 
ch ee Wee) saa 2 
Varieties tested. «8 3 i Varieties Tested. «2 “ % $ 
© 5, B A On, Ke a) 
a) 2 © 2 ‘p' Py 
oder Buin i 
ais =A o ibe a 3S 
5 = > 5 8, Bs 
A 3) a A ht 4 
Herbert,8 pollin- Merrimack,11 _pol- 
ated by: linated by: 
IBTIS REO «fess oie 1 0. 0.0 Salemy,. 4 sens 5 4. 0.8 
Kidorado ...... + 0. 0.0 Brighton . hf. 4 35. 8.8 
Lindley 5 0. 0.0 Hindley; «5 eis. 4 08. 13250 
Merrimack 5 0. 0.0} Catawba ...... - 3 96. ie 
SEG as Berea ge O27 020 Niagara . 4 1000) Sebre 
Worden ..... 5 100. 97.0 Worden) .<.. secre 4 100. 97.0 
Wiagara 02... 4 100. 98.8] Salem,12 pollinated 
Catawba sie/s) et hoe LOOK LOOZO by: 
Hercules,9 _—pollin- BES HCO fo «oie 0. 0.0 
ated by: Ilerbenth: 22th. ot 5 0. 0.0 
Brichton <5... 2 9.2 * ie Merrimack a 0. 0.0 
Columbian Im- Taindileya .) 2218 s,.1014 5 2. 0.4 
DODANE raseke | ba D en Oke OOO Catawba ....... 1 4. 4.0 
HMatOMH Es /.a0 cise. -O0E4 LO 1 COON NV OLGeHE cl erates 5 . 100); +5890 
Lindley,1° _ pollin- Niagara .......2| (6) 20O0te idea 
ated by: Wyoming,13 pollin- 
Merrimack 3 0. 0.0 ated by: 
Sailemuge ys stiactels 5 0. 030)|() PAtminzay ee sera 4 8. 2.0 
IBTIGhtOn eae ss sO ee 4.0 Brighton +5... 6. 50;-cgle70 
Catawba ...... Sa Ob weeGse0 Catawba ....... 1 100. 100.0 
Worden? .. .¢....,. 5; 10045078050 
TAA A C21) Ache fons Bio 9b. et 0 


TABLE III — Continued. 
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An examination of the results which are summarized in Table 


III, shows that Aminia gave scarcely any fruit when fertilized 
with the imperfectly self-fertile sorts, Brighton and Wyoming, 
but fruited freely when fertilized with the self-fertile sorts, 
Niagara, Worden and Catawba. Barry gave no fruit when polli- 
nated with either Black Eagle or Hercules, but clusters which 
were open to cross-pollination in a mixed vineyard, were well-filled 


with fruit. 


8 The records of self-pollinated Herbert are summarized on page 387. 

9 The records of self-pollinated Hercules are summarized on page 387. 

10 The records of self-pollinated Lindley are summarized on page 388. 

11 The records of self-pollinated Merrimack are summarized on page 388. 
12 The records of self-pollinated Salem are summarized on page 389. 

18 The records of self-pollinating Wyoming are summarized on page 389. 


PLATE XXXIV.—BRIGHTON FERTILIZED BY DIFFERENT VARIETIES. 


1. BY SALEM. 2. By CREVELING. 3. BY LINDLEY. 4. BY BRIGHTON. 5. SELF- 
POLLINATED. 6. BY NECTAR. 7. BY JEFFERSON. 8. By NIAGARA. 
9. By WORDEN. 10. BY VERGENNES. 11. BY ROCHESTER. 


PLATE XXXV.—HERBERT FERTILIZED BY DIFFERENT VARIETIES. 


1. By NIAGARA. 2. BY WORDEN. 3. BY CATAWBA. 4. BY HERBERT. 5. BY BRIGHTON. 
6. By MERRIMACK. 7. BY ELDORADO. 8. BY LINDLEY. 9. By SALEM. 
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Brighton gave little fruit or none when fertilized with the self- 
sterile or imperfectly self-fertile kinds, Creveling, Salem, Aminia, 
Wyoming, Lindley, Eldorado, Merrimack and Herbert. The use 
of varieties having a higher degree of self-fertility gave corre- 
spondingly better results as is shown in the records of Nectar, 
Vergennes and Jefferson, while the use of strongly self-fertile 
kinds for fertilizers gave more perfect clusters of fruit as is shown 
by the records of Rochester, Catawba, Worden, Niagara and Sta- 
tion 125. 

Results corresponding to those given above were obtained with 
the different classes of varieties which were tried as fertilizers on 
Eldorado, Eumelan, Herbert, Hercules, Lindley, Merrimack, 
Salem and Wyoming. So far as these tests are concerned, they 
support the theory that the failure of self-sterile or imperfectly 
self-fertile grapes in setting fruit is not generally due to imper- 
fect development of the pistils because when they are supplied 
with pollen from strongly self-fertile grapes they set fruit abun- 
dantly. It has been observed that blossom buds of certain varie- 
ties may in some cases drop off before the flowers open. It has 
also been observed that when the vines are not in good condition 
certain varieties which generally produce well-filled clusters of 
perfect fruit may have a large proportion of imperfect clusters. 
It appears, therefore, that failure in setting fruit may be due to 
various causes, prominent among which is the lack of proper polli- 
nation. 


GRAPES CLASSIFIED ACCORDING TO THEIR BLOOM- 
ING SEASON. 


In selecting varieties of grapes to be used as fertilizers for 
those kinds which are either self-sterile or imperfectly self-fertile, 
it seems desirable to chose not only strongly self-fertile kinds, 
but also kinds which come into blossom at the same time with 
those which they are expected to fertilize. The following lists 
have been arranged to show approximately the comparative sea- 
son of blooming of the different varieties of grapes. The arrange- 
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ment is based upon the records for a series of years of the bloom- 
ing season of the varieties in the Station vineyards. A large part 
of these records for the varieties named below were published in 
Bulletin 157. In making the following lists the records for 1899 
are also taken under consideration, and accordingly they do not 
exactly correspond with those which were published in the popular 
edition of Bulletin 157. The lists are arranged to show in parallel 
columns the strongly self-fertile kinds on the one hand, and on 
the other the imperfectly self-fertile and the self-sterile kinds. 
In all tests which have been made as to their self-fertility, when 
the vines were in normal condition, the former have on the average 
given marketable clusters, while the latter have given on the 
average either imperfectly filled clusters or none. 

In grouping the varieties so as to show their relative blooming 


season they have been classed as “ very early,” “ 


“ mid-season,” “ medium late,” “ late’ 


medium early,” 


? and “very late.” These 


14 


lists do not show the relative season of ripening.“* There is no 


marked line of separation between the groups below. Many of 
the varieties extend their period of blooming into the period of 
the next later group, so that it is not always necessary, in arrang- 
ing the varieties for planting, to follow the classification rigidly. 


TABLE 1V.— GRAPES CLASSIFIED ACCORDING TO THEIR BLOOMING SEASON. 


[This table shows in parallel columns lists of grapes which bloom at ap- 
proximately the same time. The names of strongly self-fertile kinds appear 
on the left, and those of imperfectly self-fertile and self-sterile kinds, on the 
right.] 


STRONGLY SELF-FERTILE. SELF-STERILE AND IMPERFECTLY 
SELF-FERTILE. 
BLOOM VERY EARLY. 


Clinton. Clevener. 
Janesville. Marion. 
Mary Favorite. 


14 After Bulletin 157 was issued, several inquiries came to the Station, which 
showed that some readers supposed that the lists therein given to show the 
season of blooming, also indicated the relative time of ripening, but such is 


not the case. Some of the very earliest in blooming, as, for example, the Clin- 
ton, are late in ripening. 
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TABLE IV.— Continued. 


SELF-STERILE AND IMPERFECTLY 
SELF-FERTILE. 


STRONGLY SELF-FERTILE. 


BLOOM MEDIUM EARLY. 


Bell. Beagle. 
Berckmans. Elvibach. 
Brown. Faith. 
Canada. Helen Keller, 
Caywood, No. 50. Noah. 
Champion. Pearl. 
Cottage. White Jewel. 
Early Market. Woodruff. 
Elvira, 
Etta. 
Eumedel. 
Kensington. 
Lucile. 
Lutie. 
Perkins. 
Presley. 
Ulster. 

BLOOM MID-SEASON. 
Alice. Adirondack. 
Ambrosia, Alexander Winter. 
Antoinette. Amber. 
Arkansaw. Amber Queen. 
Bertha. Aminia. 
Chandler. Barry. 
Chautauqua. Creveling. 
Colerain. Daisy. 
Columbian Imperial. Dracut Amber. 
Concord. Eumelan. 
Diana. Grein Golden. 
Early Ohio. Herbert. 
Early Victor. Hercules. 
Esther. Jewel.e 
Glenfeld. Juno. 
Golden Grain. Lindley. 
Hartford. Maxatawney. 
Herald. Merrimack. 
Highland. Montefiore. 
Isabella. Northern Muscadine. 
Isabella Seedling. Red Bird, 
Jessica. Rogers No. 5. 
Lady. Salem. 


Lady Washington. 


Thompson No. 5. 
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TABLE IV.— Continued. 
BLOOM MID-SEASON — Continued. 
STRONGLY SELF-FERTILE. SELF-STERILE AND IMPERFECTLY 


SELF-FERTILE, 


Leavenworth. 
Lindmar, 
Little Blue. 
Mabel. 
Martha. 


Missouri Riessling. 


Monroe. 

Mills. 

Moore Early. 
Niagara, 
Pocklington. 
Prentiss. 
Profitable. 
Rochester. 
Rockwood. 
Rogers No. 13. 
Rogers No. 24. 
Rogers No. 382. 


Shelby. 
Shull No. 2. 
Standard. 
Superb. 
Telegraph. 
Victoria. 
Winchell. 
Worden. 

BLOOM MEDIUM LATE, 
Agawam. Aledo. 
Brilliant. Black Eagle. 
Catawba. Blanco. 
Centennial. Brighton, 
Delaware. Burnet. 
Diamond. Canonicus. 
Duchess. Denison. 
Edmeston No. 1. Eldorado. 
Empire State. Essex. 
Hopican. Gertner. 
Illinois City. Geneva. 
Iona. Gold Dust. 
Leader. Hayes. 
Livingston. Massasoit. 
Marvin Seedling. Norwood. 


Mathilde. 


Vergennes. 
Wilder. 
Wyoming. 


Oneida. 
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TABLE IV — Concluded. 4 
BLOOM MEDIUM LATE — Continued. 
STRONGLY SELF-FERTILE. SELF-STERILE AND IMPERFECTLY 
SELF-FERTILE. 
Olita. Red Eagle. 
Paradox. Requa. 
Paragon. Roenbeck. 
Poughkeepsie. Roscoe. 
Rommel. Rustler. 
Rutland. Thompson No. 7. 
Wheaton. 
Witt. 
BLOOM LATE. 
Big B. Con. America. 
Collier (Dr.). Hexamer (Dr.). 
Croton. 
Early Golden. 
Jefferson. 
Metternich. 
Norton. 
Opal. 
Senasqua. 
Triumph. 
BLOOM VERY LATE. 
Bailey. Big Hope. 
Big Extra. 
Carman. 
Elsinburg. 


Fern Munson. 
Hopkins. 


COMMON DISEASES AND INSECTS 
INJUBIOUS . TO. FRU ETRE 


S. A. Beacu, V. H. Lows anv F. C. Stewart. 


INTRODUCTION. 


The purpose of this bulletin is to furnish the fruit-grower with 
a concise account of the common diseases and insects most in- 
jurious to cultivated fruits in New York State and to present up- 
to-date directions for fighting them most efficiently and economi- 
cally. The accompanying index makes it easy to find any subject 
treated in the bulletin. 

The preparation of spray mixtures and the apparatus for ap- 
plying them are not treated here because they are discussed at 
length in Bulletin 121 and its appendix. Both Bulletin 121 and 
this bulletin should be preserved for reference. 

The various fruits are taken up in alphabetical order and under 
each one the diseases are first considered, then the insects. In the 
consideration of each particular disease or insect, it is the general 
plan of the bulletin to give first, one or more descriptive para- 
graphs setting forth its general appearance, the chief features of 
its life-history and its economic importance. Then follows a state- 
ment of the remedial or preventive treatment which is recom- 
mended or suggested by the authors. Where nothing can be posi- 
tively recommended, suggestions are made, pointing out what ap- 
pears to be the most promising line of treatment. Recommenda- 
tions quoted from other authors are given on their authority. 

In some instances it is possible to combat various diseases and 
insects with one general line of treatment. In such cases thé 


* Reprint of Bulletin No. 170. 
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general treatment which is advocated is stated after the several 


diseases and insects have received individual consideration. 


APPLE DISEASES. 
APPLE TREE CANKER. 
(Sphaeropsis malorum Pk.) 


The term canker, as applied to diseases of trees, is used to des- 
ignate an injury that destroys the bark and lays bare portions of 
wood. It has been discovered that a canker which is doing serious 
damage to apple orchards of this State, is caused by the fungus, 
Sphaeropsis malorum Pk. This is the same fungus that causes 
the black rot of apple, pear and quince fruit. The disease usually 
attacks the larger limbs where it may be detected by the swollen 
appearance of the limbs, the rough, black bark, and in many in- 
stances bare wood, black and decaying. The area of bare wood 
is, in many instances, not large, but the extent of rough, swollen 
bark may be several feet. The wounds and unhealthy bark inter- 
fere with the circulation of the sap and where a majority of the 
limbs are attacked the tree is greatly enfeebled and may die from 
the effects. 

Some varieties, as the Esopus Spitzenburg and Twenty Ounce, 
are very susceptible to the attacks of this fungus, and many other 
common sorts are by no means exempt. 

Treatment.— No experiments in treating this disease have, as 
yet, been completed; therefore, no definite line of treatment can 
be given. The following suggestions are based on observations 
and studies of the disease as it occurs in a large number of or- 
chards: (1) Remove all diseased limbs wherever practicable. 
(2) When spraying with Bordeaux mixture for apple scab pay 
special attention to coating the limbs with the mixture as well as 
the leaves and fruit. An earlier treatment given when the leaf- 
buds are beginning to open may also be advisable. (3) In some 
instances it will probably pay to scrape or cut the diseased bark 
from the canker spots and scrape the rough bark from other por- 
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tions of the tree. The trunk and larger limbs may then be washed 
with thick Bordeaux mixture or with one of the washes that are 
recommended for this purpose. The following formula is given as 


a type of these washes, as it contains the important ingredients: 


WasuH For TREE TRUNKS. 


Whale oll. soar ....%... {20 as SOP eee ethan tease ieee ote 1 pint. 

SEN Oe Ua bh A pee A Ce ONE DIU ge ote ney 3 pints. 

Winter. aeUr So. Be cee ee cinern ee ersieroe ly crerore ake aes, ae 4 gallons. 

Wood Qahes: sins «sf saul tain beg oration sas To thicken as desired. 


Dissolve the soap in hot water, then stir in the lime. When 
the ingredients have been reduced to a smooth state by stirring, 
dilute with water to four gallons, then stir in wood ashes till the 
wash is of the desired consistency. 


FIRE BLIGHT. 


The same as the “ Fire Blight of the Pear” discussed on page 

443, 
FLY SPECK. 
(Leptothyrium pomi (Mont. & Fr.) Sace.) 

This disease, although commonly associated with sooty blotch, 
on both apples and pears, is probably distinct from it. It appears 
as groups of black dots resembling large fly specks. The specks 
are not caused by any insect but by a fungus which, like the sooty 
blotch fungus, is confined exclusively to the surface of the fruit. 

The treatment for fly speck is the same as for sooty blotch. 
See page 405. 

LEAF-SPOT. 
(Phyllosticta spp.) 

Description.—This disease is caused by two very closely related 
species of fungi. It attacks only the foliage. Very soon after 
the buds break, the young leaves show small, reddish-brown spots. 
As the leaves grow, the spots enlarge. When the leaves are full 
grown the spots are brown, brittle, circular, with sharply defined 
outline, and vary in diameter from one-twelfth to one-fourth of 
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an inch. In July, several black specks of the size of a small pin 
head appear at the center of some of the spots, on the upper side 
of the leaf. Many spots, however, never show the black specks. 

Affected leaves fall prematurely. In severe attacks the trees 
may be almost completely defoliated by July 1. The disease is 
most troublesome in wet seasons. It is more prevalent on Long 
Island and in the Hudson Valley than in other parts of the State. 

Treatment.— Leaf-spot is only partially prevented by the treat- 
ment recommended for scab. See page 404. Where the disease 
is troublesome we suggest that this treatment be preceded by a 
spraying with Bordeaux mixture (1-to-11 formula) just as the 
buds show green at the tips. 


RUST. 
(Gymnosporangium spp. Syn. Roestelia spp.) 


Description, etc.— Rust is a disease in which circular, orange- 
colored spots about one-fourth of an inch in diameter appear on 
the leaves in June. It also produces yellow spots on the fruit at 
about the same time. 

It may be caused by several species of fungi belonging to the 
genus Gymnosporangium. ‘The species of this genus are peculiar 
in that in one stage of their life cycle they live upon the apple 
and some other closely related plants, while in another stage they 
inhabit the red cedar and its relatives. Gymnosporangiwm macro- 
pus is the most common cause of apple rust. Its other stage oc- 
curs on the red cedar where it produces the so-called cedar apples. 

In New England and some parts of the South apple rust is a 
destructive disease, but in New York it is of rare occurrence ex- 
cept on Long Island. Some varieties are attacked much more 
severely than others. Rust should not be confused with russeting. 

Treatment.— Rust is difficult to combat. Spraying seems to 
check it but little. Since the red cedar harbors one stage of the 
fungus which is the chief cause of rust, it is good policy to destroy, 
so far as practicable, all red cedars in the vicinity of the orchard. 

26 
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RUSSETING AND BELTING OF FRUIT. 


Description.— Both apples and pears are subject to a trouble 
known as russeting or belting. It is sometimes also called rust, 
but this name is objectionable because it leads to confusion with 
the true apple rust discussed above which is a very different thing. 

Fruits entirely sound and perfect in form may show areas on 
which the skin is rough, brown and corky. These areas may be 
irregular in outline, in which case the fruit is said to be rus- 
seted, or they may form a definite zone around the fruit produc- 
ing the condition known as belting. 

Cause.— This trouble is not caused by any insect or fungus. It 
is due to some irritation of the skin of the fruit, and may be 
brought about in three principal ways: 

(1) By the occurrence of long continued cloudy, wet weather 
immediately after the setting of the fruit; 

(2) By spraying with Bordeaux mixture during cloudy, wet 
weather ; 

(3) By the freezing of dew on the fruit while it is young and 
tender. In this case the injured area usually takes the form of a 
zone or belt. 


No remedy is known. 


SCAB. 
(Venturia inequalis (Cke.) Aderh.*) 


Description.— The worst disease with which the apple growers 
apple 
scab” or “cracking of the apple.” It is caused by a fungus 
which attacks the skin of both foliage and fruit. 

On the fruit the spots at first usually circular in outline 


of this State have to contend is one commonly known as “ 


and have a very dark velvety-green surface, but afterwards they 
become nearly or quite black. In some eases the diseased tissue 
finally scales off leaving a scar with a corky, russet surface. The 


1This is the name given to the ascosporic stage of Fusicladium dendriticum 
{Wallr.) Fekl. 
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spots vary in size from small dots to the large irregular patches 
which are formed when two or more smaller spots coalesce. 
Where the spots are large the fruit may become one sided or oth- 
erwise distorted, and often it cracks open. For this reason the 
disease is sometimes called “ the cracking of the apple.” 

On the leaves the fungus has the appearance of a dark mold. 
It is found in spots on both the upper and under surfaces. The 
disease may cause the leaves to be much crumpled and finally 
show brown, dead tissue which breaks away leaving the foliage 
torn and ragged, or the entire leaf may drop off. 

Some varieties are especially susceptible to its attacks, and it is 
not unusual to see a very large proportion of their fruit badly 
cracked by it. On the other hand, there are varieties which are 
generally quite resistant, on which the scab spots increase com- 
paratively slowly, and the cracking of the fruit is seldom or never 
seen. 

On the fallen leaves of the previous season, there develop, in 
the spring, perithecia within which are perfected spores for the 
propagation of the fungus.” The fungus is known to begin its 
attacks very early in the season, for occasionally it may develop 
sufficiently to be discovered by the naked eye on unopened blos- 
som buds. In seasons especially favorable to its early develop- 
ment it has been observed to cause great injury early in the sea- 
son, destroying the blossoms and the young fruit. In order to 
control the disease, therefore, it is important to begin treatment 
early. It must be borne in mind that the treatment is effective 
by preventing the germination of the spores rather than by kill- 
ing the fungus after it has become established either on the foliage 
or on the fruit. 

Treatment.— The scab may be controlled by proper spraying 
with Bordeaux mixture. Fortunately these treatments may be 
combined with others which are advocated by the Entomologist 


2 Aderhold, Dr. Rud. Die Fusicladien unserer Obstbiiume, I. Theil Landw. 
Jahrbiicher, 25: 880-914, 1896. 
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against the case-bearers, bud moth, canker worm, codling moth 
and other injurious insects. The combined treatment advocated 
for scab, leaf-spot, canker disease, codling moth, canker worms, 
and various other insects is given on page 417. As there stated, 
the scab may generally be controlled by three applications of the 
Bordeaux mixture if made at the proper time, and very thor- 
oughly. Where but three treatments are given, the first spray- 
ing should be made after the buds break but before the blossoms 
open; the second, just after the blossoms fall; and the third, from 
ten to fourteen days after the second. 

Winter treatment for apple scab— Spraying for apple scab 
while the buds are dormant has not been found profitable. The 
later treatments advocated above must be made in order to control 
the disease. When these are made the winter treatment does not 
bring sufficient additional benefit to justify the expense of making 
it against the scab alone, but it may pay when directed also 
against the canker disease and combined with some application 
which must be made against insects such as case-bearers or bud 
moth. 

It is known that the scab fungus lives during winter on the 
fallen leaves and in the spring produces spores by means of which 
it spreads to the new foliage. Probably it may exist during win- 
ter to some extent on the bark of young twigs, also. Granting 
that this is the case and that a large part of the fungus on the 
tree is killed by winter treatment, which is improbable, it is evi- 
dent that when the new foliage appears it must be covered with 
some fungicide to protect it from the spores produced on the fallen 
leaves. The fruit grower should direct his efforts toward prevent- 
ing the germination of the fungus spores on the foliage, rather 
than attempt to kill the fungus in winter quarters. The Bordeaux 
mixture treatment is a preventive rather than a cure. 


SCALD. 


Stored fruit of some varieties of apples, notably Rhode Island 
Greening, sometimes becomes discolored and presents an appear- 
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ance which is commonly called “scald.” It is not caused by any 
fungus. Jones® has made some investigations concerning the cause 
of scald. The following account is based on his reports. 

Description.— The scald first appears as a light brownish tinge 
of the skin either in fairly well defined spots or more or less dif- 
fused. The discolored areas enlarge with more or less rapidity 
coalescing until the entire surface of the apple may be involved. 
At the same time the color changes from a lighter to a darker 
brown shade and usually terminates in a black rot. At the begin- 
ning of the trouble the flesh appears sound, the discoloration in- 
volving only the outer cells of the fruit. Afterwards, the flesh 
also becomes discolored and is finally invaded, in most cases, by 
some fungus, but the primary cause of the scald cannot be attrib- 
uted to any fungus or other parasite. 

It appears certain that the primary cause of the scald is to be 
found in climatic and orchard conditions, the conditions of the 
storehouse being secondary. The fruit which is grown and 
matured under favorable conditions can be carried through the 
normal season of keeping for fruit of that variety without the 
appearance of the scald. If grown under unfavorable conditions 
the fruit requires very careful attention to the temperature and 
perhaps other store-room conditions if it is kept for any length of 
time without scalding. 


SOOTY BLOTCH. 
(Phyllachora pomigena (Schw.) Sacc.) 


Description, etc.—In wet seasons and especially in damp, shady 
situations, apples are subject to the attacks of the fungus which 
causes sooty blotches on the fruit. These blotches are sooty- 
black, circular, and measure from one-fourth to one-half an inch 
in diameter. Frequently the blotches coalesce, giving the fruit 
a sooty, dirty appearance. 


3 Jones, L. R. Vt. Agr. Exp. Sta. Ann. Rept. 1896-1897: 55-59 and 1897- 
L898: 198. | 
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Sooty blotch is sometimes mistaken for scab. A striking point 
of difference between the two diseases is the manner in which 
they attack the fruit. Sooty blotch is confined to the surface of 
the fruit and may be readily removed by rubbing, while the scab 
destroys the cuticle ( outer layer of the skin) thus making a spot 
which cannot be removed by rubbing. 

Being superficial in its growth, the fungus does the fruit no 
harm except to make it unsightly and, consequently, less salable. 

Under favorable conditions sooty blotch may appear upon 
almost any variety, but it seems to have a preference for some of 
the fair skinned varieties such as Bellflower, Fall Pippin and 
Rhode Island Greening. Pears, also, are subject to it. 

Treatment.— In orchards sprayed for apple scab the fruit will 
not, ordinarily, suffer much either from sooty blotch or the fly 
speck disease. However, for the best results with both of these 
diseases it seems necessary to make one or two sprayings in July 
in addition to those made in treating apple scab. 


APPLE INSECTS. 
BORERS. 


Several species of borers attack the apple tree. As a rule they 
will be found in the trunk, but occasionally in the larger limbs. 
A small species sometimes infests the twigs. The presence of the 
grubs is usually indicated by the discolored bark and by their 
castings. The following species are most commonly met with in 
this State: 


THE FLAT-HEADED APPLE-TREE BORER. 
(Chrysobothris femorata Fab. ) 


Description.— The female beetle lays its eggs in the bark late in 
June or in July. These hatch in a few days and the grubs at 
once gnaw their way into the sap-wood where they live and feed 
from one to three years before reaching full size. A short time 
before pupation they go deeper into the solid wood. The adults 
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are steel-colored beetles, flattened above and with irregular depres- 
sions on the wing covers. 

Treatment.— The trees should be examined at least once a year 
and the borers dug out with a knife or killed by inserting a flexi- 
ble wire into the burrows. 


THE ROUND-HEADED APPLE-TREE BORER. 
(Saperda candida Fab.) 


Description.— The life-history of this species is similar to that 
of the preceding except that the grub requires but about a year to 
reach full growth. In both the grub and adult stages the body 
is more nearly cylindrical in outline. The adult is prominently 
marked by two broad, nearly parallel, white lines extending the 
full length of the body. 

Treatment.— The same as for the preceding species. 


LEAF-EATING INSECTS. 
THE APPLE-TREE TENT CATERPILLAR. 
(Clisiocampa americana Harr.) 


Description.—This tent caterpillar feeds upon a variety of fruit 
. and other trees and is especially injurious to the apple. The eggs 
are laid in July in conspicuous brown rings or masses about the 
smaller twigs. The caterpillar is developed in the egg in the fall 
but does not emerge from the egg shell till early in the following 
spring. The caterpillars from each egg mass form a colony and 
spin a tent in which they stay when they are not feeding on the 
leaves of the tree. 

After they are full grown, that is about five or six weeks after 
hatching, they spin their cocoons. The adults, which are brown 
moths, with two, oblique, parallel white lines on the fore pues 
emerge in the latter part of June or early in July. 

Treatment.— The egg masses may easily be gathered in winter 
and burned. The caterpillars may be destroyed while in their 
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nests or by applying a poisonous spray to the foliage. It is easier 
to kill the caterpillars by spraying when they are very small than 
it after they have become large. It is important, therefore, to 
make the first spraying just before the blossoms open because that 
is about the time the caterpillars emerge from the egg. The co- 
coons are quite conspicuous and their destruction will aid mate- 
rially in lessening the numbers of females to lay eggs. 

For further information relative to these insects and their near 
relatives, the forest tent-caterpillars, which are sometimes injuri- 
ous in orchards, consult Bulletins 152 and 159 of this Station. 


BUD MOTH. 
(T'metocera ocellana Schif.) 


Description and life-history.— The young of the bud moth are 
small brown caterpillars about half an inch in length. During the 
winter they live in small, oval, silken cases, attached firmly to the 
bark of the twig. As the caterpillars are very small when winter 
sets in, about one-eighth of an inch in length, their silken cases are 
also small and hence easily overlooked. During this period of 
their lives the caterpillars are green in color. 

About the time that the buds begin to swell in the spring, the 
caterpillars come forth and bore into them, thus early protecting 
themselves against insecticides. As the young leaves and flowers 
unfold the caterpillars form nests for themselves by tying the 
leaves together, making their presence quite conspicuous. They 
do not leave these nests in feeding. During June they reach full 
growth and change to the chrysalis stage in the nest. In about 
ten days a small brown moth escapes. This is the adult. The 
eggs are laid on the under side of the leaves. These soon hatch 
and the young caterpillars feed on the under sides of the leaves, 
protecting themselves by a thin, silken web. Before winter ap- 
proaches they migrate to the twigs and form the silken cases in 
which, as above stated, they live over winter. 
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Treatment.— The only available time for effective treatment is 
just before the buds begin to swell, the object being to cover the 
buds with poison so that the young caterpillars will be poisoned 
as they gnaw into the bud. To make the work thorough, two ap- 
plications will usually be required. Paris green or some other 
good arsenical should be used. If it is desired to treat the trees 
for apple scab, Bordeaux mixture may be combined with the Paris 


green for either of the above treatments. See page 417. 


CASE BEARERS. 
PISTOL-CASE-BEARER.* CIGAR-CASE-BEARER. 
(Coleophora malivorella Riley.) (Coleophora fletcherella Fern.) 


During the past three or four years these two insects have be- 
come very troublesome in this State. Their principal food plant 
is the apple, but they also feed upon the pear and quince and 
probably other fruit trees. The life histories of the two species 
are very similar. That of the pistol-case-bearer is as follows: 

Descriptions and life history.—The young caterpillars live over 
winter in little pistol-shaped cases of silk which are attached on 
end to the twigs usually near and sometimes upon the buds. 
These cases measure about one-eighth of an inch in length and 
resemble the bark in color. The winter cases of the cigar-case- 
bearer are more flattened laterally and are somewhat crescent 
shaped. They are also lighter in color and are more frequently 
found in sheltered places in the angles of the twigs. 

Early in the spring, a short time before the leaf buds burst, 
the hibernating case-bearers become active. They attack the 
growing buds gnawing through the outer covering to feed on the 
tender tissues beneath. Later in the season they feed on the 
young leaves making small round holes through the cuticle and 
feeding, in much the same manner as a true leaf miner, on the 
softer tissues beneath. In doing this the caterpillars do not usu- 
ally leave their cases but reach out as far as necessary. As they 


4 This species is discussed in detail by Lowe, in Bulletin 122 of this Station. 
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become larger and stronger they devour the entire leaf with the 
exception of the midrib and large veins. They also attack the 
flower buds, flowers and fruit. 

About the middle of May the case bearers have become full 
grown and are ready to pupate. They have enlarged their houses 
as their growing bodies demanded until now the cases measure 
about one-fourth of an inch in length. The case-bearers migrate 
to the twigs and attach their homes firmly on end to the bark. 
Before the transformation to the pupa stage takes place the cater- 
pillars turn around in their cases so that their heads are toward 
the upper or curved ends. The pupa stage lasts about two weeks. 

The principal difference in appearance between these two 
species 1s apparent at this time. The case of the cigar-case- 
bearer is straight and closely resembles a miniature cigar; while, 
as previously stated, that of the pistol-case-bearer slightly re 
sembles an old fashioned pistol. 

The adults of both species are moths measuring about half an 
inch from tip to tip when the wings are spread. The color of 
the former is steel gray, the latter is marked with brown. The 
moths appear during the latter part of May or early in June. 
The eggs of both species are deposited singly on the under sides 
of the leaves. They hatch in about ten days or two weeks. The 
young caterpillars feed on the tender pulp of the leaf. During 
September they migrate to the smaller branches and twigs, to 
remain until spring. Thus there is but one annual generation. 

Treatment.— For general treatment advocated against these 
insects see page 417. The first treatment is of especial impor- 
tance, the object being to have the buds coated with poison so that 
the first meal of the little caterpillars will be a poisoned one. A 
second application may be made just as the leaves unfold and a 
third if needed. 


CANKER WORMS. 


Although there are several species of canker worms quite com- 
mon to the apple orchards of the State there are but two species 
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that often occur in sufficient numbers to do serious injury. 
These are the spring canker worm (Paleacrita vernata Peck) and 
the fall canker worm (Anisopteryx pometaria Harr.) The former 
is the more common and injurious of the two. The life histories 
of the two species are very similar except that the eggs of the 
spring canker worm are laid in the spring and those of the fall 
eanker worm in the fall. The eggs of both species hatch in the 
spring about the time the leaf buds are unfolding. : 

Descriptions.— The eggs of the former species are placed some- 
what promiscuously in sheltered places on the twigs. They are 
small oval eggs and the shell has a brilliant pearly luster. The 
eggs of the latter species are placed on end side by side in quite 
regular masses. They are somewhat cylindrical but smaller at the 
base and flattened at each end. 

When first hatched the caterpillars of both species are very 
small and of a light green color. They devour the leaves rapidly. 
When disturbed they will drop, suspending themselves by silken 
threads. When mature they are about an inch long and vary in 
color from light green to darker shades. When ready to pupate 
they go into the ground, where the cocoon is spun and the chrysalis 
formed. Most of the spring canker worms remain in the ground 
until the first warm days of the following spring, but those of the 
other species come out of the ground in the fall. The adults of 
both species are moths. The females are wingless and the males 
winged. 

Treatment.— There are two principal methods of combating 
these insects. First the females may be trapped while endeavor- 
ing to ascend the trunk of the tree. Numerous traps have been - 
tested including bands of tin, cloth, waste wool, tarred paper and 
certain chemical preparations. Several patent metal devices for 
trapping the moths have been put upon the market recently. 
The most important point in connection with the use of traps in 
general is to put them on early in the season. It is usually advis- 
able to put the metal traps in place early in the fall to catch the 
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moths of the fall canker worm. They will then be in place for 
the earliest moths of the spring species. 

Second, the caterpillars may be successfully combated by spray- 
ing the trees with Paris green or some other equally effective 
arsenical insecticide. See page 417. Two and occasionally three 
applications are usually necessary. Make the first application 
just as the young leaves are unfolding, and the second about a 
wéek later. 

Regular annual spraying with a good arsenical compound is 
especially important in this case. Orchards thus treated are not 
as likely to become seriously infested with these and other leaf 
eating insects as the orchards which are sprayed irregularly or 
not at all. 


FRUIT INSECTS. 
CODLING MOTH. 
(Carpocapsa pomonella Linn.) 


Descriptions.— This is the insect that causes “ wormy ” apples. 
The recent investigations of Washburn, Card and Slingerland 
have thrown new light on certain stages of its lifehistory. It is 
now known that the eggs, which are whitish, oval dises, may be 
laid promiscuously upon the fruit or even upon the twigs and 
leaves. It is probable that they are not laid until after the blos- 
soms have fallen. The period of incubation is about a week. 

According to Slingerland® about 75 per ct. of the caterpillars 
enter the fruit at the blossom end. The caterpillars of the second 
brood often enter on the side of the fruit. They are full grown in 
twenty to thirty days. When once within the fruit they usually 
remain until ready to pupate. The cocoons are made in any con- 
venient, protected place, as under the loose bark of the trunk or 
larger branches of the tree, or in near-by rubbish. Some of the 
caterpillars remain in the cocoons over winter, while others soon 
transform to the pupa stage forming a more or less complete sec- 


5 Cornell Univ. Agr. Exp. Sta. Bul. 142: 21. 
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ond brood. These are sometimes very abundant in late summer 
and in autumn. The adult is a small brown moth measuring 
about # of an inch from tip to tip when the wings are spread. 

Those who wish an exhaustive treatise on this insect should 
consult Prof. Slingerland’s bulletin.® 

Treatment.—A considerable percentage of the worms can be 
killed by spraying within the first week after the blossoms have 
fallen. The calyx end of the fruit must be filled with the poison 
before the calyx lobes close, hence much pains should be taken 


to make at least one thorough application before that occurs. 


GREEN FRUIT WORMS. 
(Xylina sp.") 

Descriptions.— These insects sometimes do serious injury by 
eating into the young apples. They also attack pears, plums, 
peaches and quinces. The full-grown caterpillars measure from 
an inch to nearly an inch and a half in length. They are green 
or yellowish green in color with various irregular markings and 
stripes, the most prominent of the latter being a narrow, cream- 
colored one down the middle of the back and a wider one along 
each side. 

The caterpillars are most abundant during May, soon after the 
fruit has’formed. They continue feeding until about the middle 
of June. They feed mostly at night, resting on the under sides of 
the leaves during the day. When full grown they go into the 
ground, form a rough cocoon and pupate. The adults, which are 
dull-colored moths measuring about two inches from tip to tip 
with the wings spread, come forth in the fall and remain over 
winter in some sheltered place, laying their eggs in the spring. 

Treatment.— These insects have proven difficult to control. 
Experiments by Lowe with Paris green, one pound to 100 gal- 
lons of water, applied to the infested trees when the caterpillars 

6 Loc. cit. 


7 For a more complete account of these insects, see Cornell Univ. Agr. Exp. 
Sta. Bul. No. 123, by M. V. Slingerland. 
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were about half grown, gave very unsatisfactory results. It is not 
improbable, however, that had the experiments been made earlier 
while the caterpillars were small the poison would have had more 
effect. Where practical, as in the case of small trees, the cater- 


pillars may be jarred off in the same manner as the plum cureulio. 


MAGGOT. 
(Rhagoletis pomonella Walsh. ) 


Description.— This insect is popularly known as the “ apple 
maggot” or “railroad worm.” It is one of the most important 
species that attacks the fruit. Its life-history has been fully 
worked out by Dr. F. L. Harvey.* The adult insects are two- 
winged flies. They appear in June. The female punctures the 
skin of the fruit with her sharp ovipositor and lays her eggs just 
beneath. In a few days the eggs hatch into white maggots which 
make numerous irregular channels in the pulp of the apple, enlarg- | 
ing them as the maggots increase in size. This injury often does 
not show on the outside, and hence infested fruit may be harvested 
and unintentionally sold as good. Badly infested fruit usually 
falls early. 

The maggots leave the fallen fruit and enter the ground to 
pupate, remaining until the following spring before emerging as 
adults. | 

The apple maggot appears to be spreading in this State, and as 
it is capable of doing great injury it should be carefully watched 
for and promptly checked when found. 

Treatment.— This insect has proven a difficult one to control. 
as the maggots work only within the fruit spraying the trees will 
have no effect. Probably the most practical remedy is the imme- 
diate destruction of the windfalls in infested orchards. This 
may be conveniently done by allowing hogs and sheep to run in 
the orchards. Fall plowing will have some effect by destroying 
many of the pup in the ground. 


8 Maine Agr. Exp. Sta. Ann. Rept., 1889: 190. 
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PLANT LICE.? 


Several species of plant lice attack the apple, but the most 
common in this State is the apple-tree aphis, Aphis mali Fab. 
This is the little, green louse that attacks the buds and leaves in 
the spring. It often occurs in great numbers on the under side of 
the leaves, sucking the sap from the tissues. This irritation causes 
the leaves to curl, thus affording partial protection to the insects. 
The winter is passed in the egg stage. Many generations and 
countless individuals, both winged and wingless, are produced 
during the summer. They secrete a clear liquid (honey dew) 
which sticks to the leaves and twigs and finally turns black, because 
of a black fungus which grows in it. 

Treatment.— The trees should be carefully watched, and, when 
the lice first appear, sprayed thoroughly with a solution of whale 
oil soap and water — one pound to seven gallons. The lice may 
appear any time after the buds burst. It is important to give the 
infested trees at least one or, as is often necessary, two thorough 
applications before the leaves have become curled. It will be very 
difficult to reach the lice when they are protected by the curled 
leaves. The spray should be directed toward the under side of 


the leaves. 


INSECTS ATTACKING TRUNK AND BRANCHES. 
THE WOOLLY LOUSE OF THE APPLE. 
(Schizoneura lanigera Hausm.) 


This insect is easily detected by the white wool-like substance 
which the lice secrete and which clings to their bodies. They 
attack both the roots and young branches causing gall-like swell- 
ings. They are especially injurious to young trees and sometimes 
do serious injury to new grafts. 

Treatment.— When occurring upon the roots considerable 


relief will usually result from the application of finely ground 


9 For a further discussion of plant lice, see Bulletin 139 of this Station, by 
V. H. Lowe. 
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tobacco dust about the infested roots. If the branches also are 
attacked, they should be trimmed off where practicable and 
burned. If considered more desirable, the lice may be killed by 
spraying with a solution of whale oil soap, one pound to five 
gallons of water, or kerosene emulsion, one part to five parts of 
water. When but few lice occur in small colonies on the trunk 
or large branches they may be easily and quickly killed by apply- 
ing pure kerosene oil to the infested parts. 

Some Australian horticulturists hold that injury from the 
woolly aphis can be avoided by selecting varieties the roots of 
which are proof against these insects. Wickson states’? that “ the 
Northern Spy is on the whole the best, but it has been shown 
that the roots of seedlings grown from Northern Spy seed vary 
somewhat in degree of resistance.” 


SCALE INSECTS.”* 

The scale insects include some of the most common and de- 
structive insect pests of the orchard. Two species common in 
the apple orchards of the State are the oyster-shell bark louse, 
Mytilaspis pomorum Bouché, and the scurfy bark louse, Chzonas- 
pis furfurus Fitch. The San Jose scale, Aspidiotus perniciosus 
Comst., also attacks the apple. These insects are especially in- 
jurious to young orchard trees. The former two species pass the 
winter in the egg stage, the eggs having been deposited under 
the scales of the females. The eggs hatch in this climate in the 
spring, varying according to the season, from late in April or early 
May until June. The young lice soon settle down and insert their 
sharp threadlike mouth parts into the tender bark from which they 
suck the sap. The females form the oyster-shell-like scales, or, 
in the case of the other species, the thinner, more oval, whitish 
seales. The scales of the males of both species are more delicate, 
nearly white, and larger and more slender. The adult males are 
delicate two-winged insects. 


10 Univ. of Cal. Agr. Exp. Sta. Seed Bulletin, 1898-1899: 7. 
11 For a further discussion of these insects, see Bulletin 136 of this Station. 
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Treatment for oyster-shell bark-louse—Treatment may be made 
in the spring by spraying the trees as soon as the eggs hatch, 
either with whale oil soap, one pound to seven gallons of water, 
or kerosene emulsion, one part to seven parts of water. One or 
more applications should be made as required. For treatment of 
scurfy bark-louse, see page 450, and for San Jose scale page 449. 


GENERAL TREATMENT AGAINST DISEASES AND INSECTS WHICH ATTACK THE 
APPLE. 


When to spray. What to use and what the treatment is for. 


1. Just before leaf buds burst........ Paris greenl2 against bud moth and 
case-bearers. 


bo 


. Just as leaf buds show green at the 
tips. About a week later than 1.} Bordeaux mixturel8 against scab, 
canker disease and leaf spot. 

Paris greenl2 against bud moth, case- 
bearers, canker worms, tent cater- 
pillar and various other leaf-eating 
insects. 

3. Just before blossoms open. From 

seven to ten days later than 2.| Bordeaux mixturel3 against scab, and 
leaf-spot. The most important single 
application. Apply thoroughly. 

Paris greenl2 against canker worms, 
tent caterpillar and various other 
leaf-eating insects. 

. Just after blossoms fall.......... Bordeaux mixturel3 against scab and 
leaf-spot. A very important appli- 
cation; make it promptly and thor- 
oughly. 

Paris greenl2 against codling moth, 
canker worms, tent caterpillar and 
numerous other leaf-eating insects. 
The most important application 
against codling moth. 

. From ten to fourteen days after 4. | Bordeaux mixturel8 against scab and 

leaf-spot. If weather has been cool 
and wet, apply with especial thor- 
oughness. 

Paris greenl2 against codling moth. 


nS 


or 


12 Paris green should be used at the rate of one pound to 150 gallons of 
water. If used alone, about two pounds of fresh slaked lime should be added 
to make it adhere and to prevent injury when applied to foliage. Green ar- 
senite of copper, arsenite of lime, or other poison may be used instead of the 
Paris green, as directed in Bulletin 121. Paris green or the other arsenicals 
may be used with Bordeaux mixture. In that case, it is not necessary to add 
much extra lime. 

13 Use Bordeaux mixture 1-to-11 formula. Pure copper sulphate solution, 
1 pound to 15 gallons or more, may be used when there is no foliage. It is 
cheaper, but does not adhere so well as does Bordeaux mixture. Directions 
for making and applying these mixtures are given in Bulletin 121. The Paris 
green or other arsenicals may be mixed with the Bordeaux mixture, and both 
may be thus combined in one application. 


27 
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Generally, the scab may be controlled by three treatments if 
they are made promptly and very thoroughly. These three, as 
numbered above, are 3, 4 and 5. Winter treatment against the 
scab is not recommended. See page 404. 

For treatment of lice or aphis, scale insects, rust, sooty blotch 
and fly speck consult the special discussion of these subjects on 
previous pages. 


APRICOT DISEASES. 


FRUIT ROT. 
The ripe rot of apricot fruit is due to the same fungus as that 


causing ripe rot of cherries. It is discussed on page 420. 


LEAF-SPOT. 
(Cylindrosporium padi Karst.) 

The fungus which causes apricot leaf-spot also causes a spotting 
of the fruit. When the leaves are attacked the diseased part 
usually drops out leaving a clean cut hole. In severe attacks the 
foliage is riddled with holes. The same fungus also attacks the 
foliage of plums and cherries. For the treatment, see plum leaf- 
spot, page 454. 

GUMMING. 


See discussion of the gumming of stone fruits, page 438, 


APRICOT INSECTS. 
CURCULIO. 


This insect does great damage to apricots by causing wormy 
fruit. Frequently a large part of the crop becomes infested and 
drops unless measures are taken to kill the beetles before they 
deposit their eggs in the young fruit. This is best done by jarring 
as recommended in the discussion of this insect under the head- 
ing “ Plum curculio.” It is very important that the jarring be 
gin as soon as the fruit sets, because the curculios do much injury 


to the very young apricots. 
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The other insects mentioned as attacking the peach are also 


liable to trouble the apricot. 


BLACKBERRY AND DEWBERRY DISEASES. 


ANTHRACNOSE. 


Blackberry anthracnose is caused by the fungus which affects 
raspberries in a similar way. For description and treatment, see 
page 459. 

_ LEAF-SPOT. 
(Septoria rubt Westd.) 

Description.— Blackberries, dewberries and raspberries are sub- 
ject to a leaf-spot disease caused by Septoria rubi. The small, 
pale spots of dead leaf-tissue finally become dotted with black 
specks, the pyenidia of the fungus. In some seasons the foliage 
is quite seriously injured by this disease. 

Treatment.— Goft™ has tried treatment with Bordeaux mixture 
and other fungicides, but the results were not encouraging. No 


successful line of treatment is known. 


RUST. 


Blackberry rust is caused by the same fungus which causes the 


rust of raspberries. For description and treatment, see page 460. 


BLACKBERRY AND DEWBERRY INSECTS. 


The principal injurious insects of blackberry and dewberry are 
the cane borer and the saw fly. These also attack the raspberry. 


They are discussed on pages 461, 462. 


CHERRY DISEASES. 
BLACK KNOT. 
It is claimed that the black knot of the cherry is caused by the 


same fungus as that which causes the black knot of the plum, If 


it is not the same fungus it certainly is so closely related that the 
' 


14 Goff, E. S. Journ. Myc., 7: 22. 
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same description of gross characters and the same lines of treat- 
ment will apply to both. For description and treatment, see 
*“Plum black knot,” page 452, 


FRUIT ROT. 
(Monilia fructigena P.) 


Description.— The rotting of the ripening fruit on the tree 
often causes great injury to the crops of cherries, plums, apricots 
and peaches. A fungous parasite attacks the fruit and causes it 
to rot. The same fungus under favorable conditions, especially 
when the weather is warm and moist, and the growing shoots are 
tender and succulent, may attack the ends of the twigs and also 
the blossoms. Frequently the rotted fruit remains on the tree 
over winter in a mummied form and the following season, under 
favorable weather conditions, becomes covered with spores by 
means of which the disease is propagated. These mummied fruits, 
therefore, should be collected and destroyed before growth starts 
in spring, as a preventive of infection. 

The fungus sometimes does considerable damage by destroying 
the blossoms, but usually it causes most loss by attacking the 
fruit. It occurs on unripe fruits, but usually spreads most rapidly 
and does most damage when the fruits are nearly or quite ripe, 
especially if they hang in clusters or touch each other. Under 
weather conditions very favorable to its growth it may practically 
ruin the ripening crop within a short time. 

Treatment.— The disease may be prevented to some extent by 
treatment with fungicides, but it is extremely doubtful whether it 
ean be entirely controlled by spraying. Bordeaux mixture applied 
soon after the fruit sets persists, to some extent, until the fruit 
ripens and will show on the ripe fruit. The other mixtures which 
have been tried are of doubtful utility, taking all things into con- 


sideration. For both this disease and the leaf-spot it is suggested” 


15 Beach, S. A. N. Y. Agr. Exp. Sta. Bul. 117: 134. 
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that the trees be sprayed just before blossoming and again imme- 
diately after the blossoms fall, but no line of treatment is recom- 
mended. 

Powell’® recommends picking the fruit before it is fully ripe; 


that is, before it softens. 


LEAE-SPOT. 
(Cylindrosporium padi Karst.) 

Description.— The leaf-spot of cherry, plum and apricot, which 
is caused by the fungus named above, at first appears as minute 
spots on the leaf, a sixteenth of an inch or less in diameter. On 
cherry and plum especially, the spots may have a reddish-tinged 
margin. Afterwards they increase in size and may enlarge to an 
eighth of an inch or more across. The spots soon become dark 
brown with a pale center, and in many cases the diseased tissue 
loosens and drops out leaving a clean-cut hole in the leaf. For 
this reason the disease is sometimes called the “shot-hole dis- 


ease." 


The disease may cause serious injury for sometimes the 
trees are nearly defoliated by it. Should this occur when the 
trees are heavily loaded with fruit, as it is especially apt to do 
with plums, the trees may be much weakened in vitality’® and con- 
sequently more liable to winter injury. 

Treatment.— It has been shown conclusively that the leaf blight 
may be controlled by proper treatment with Bordeaux mixture 
but in cherry orchards the treatments cannot be made at the most 
favorable time for controlling the disease because the spray mix- 
tures adhere to the fruit and injure its market value.” From our 
present knowledge of the subject no line of treatment can be 
positively recommended for bearing cherry trees, but it is sug- 


16 Powell, G. Harold. Del. Agr. Exp. Sta. Rept. 1897: 193. 

17 Duggar has shown that a shot-hole appearance in plum and peach foliage 
is not always due to fungous attacks, but may be caused by other injuries, 
notably by spraying with improperly prepared mixtures. See Proc. Soc. for 
Promotion Agr. Science, 1898, and Cornell Agr. Exp. Sta. Bul. 164: 385. 

18 Beach. Annual Rept. this Station, 1896: 385; also Bulletin 98. 

19 Beach. Annual Rept. this Station, 1896: 406. 
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gested that Bordeaux mixture (1-to-11 formula) be applied just 
before the blossoms open and again just after they fall as a par- 


tial preventive of leaf-spot and fruit rot. 


GUMMING. 

See discussion of gumming of stone fruits under gumming of 
the peach, page 438. To prevent gumming in the forks of cherry 
trees Wickson™ advocates training the tree in such a way as to 


give wide, open forks where the branches join the trunk. 


CHERRY INSECTS. 
CURCULIO. 

This insect injures cherries by causing the fruit to become 
wormy. It is the same insect as the plum curculio and is dis- 
cussed more at length under the subject “ Plum curculio,” on 
page 454. 

Treatment.— The curculio is commonly fought in cherry or- 
chards by one or two applications of Paris green or its equiva- 
lent at the rate of one pound to three hundred gallons of water. 
Two or three pounds, at least, of unslaked lime should be added 
for every pound of the poison. Slake the lime and add to the 
mixture the same as in making Bordeaux mixture. The poison 
may be mixed with the Bordeaux mixture if desired as stated on 
page 417. Make the first application immediately after the 


blossoms have fallen and a second about ten days later. 


FRUIT BARK BEETLE. 


This is the same as the fruit bark beetle of peach discussed on 
page 442. 
MAGGOT. 
(Rhagoletis cingulata? Loew.) 
This insect resembles the apple maggot in all of its stages. It 


attacks sour cherries and probably plums to some extent. It has 


20 Wickson, E. J. California Fruits, p. 284. 
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recently proven a serious pest in some of the large cherry orchards 
of Western New York. A similar if not identical species occurs 
in some of the middle and eastern states. 

The life history of this insect has not been fully worked out. 
It is known, however, that the eggs are laid nearly or quite under 
the skin of the ripe fruit, and that the maggots work in the flesh. 
In depositing the egg the female makes a small round hole, prob- 
ably with her ovipositor, through the skin. Until the fruit has 
been sufficiently eaten to cause decay, this small hole is all there 
is to indicate that the maggot is inside. For this reason newly 
infested fruit is often quite difficult to detect. When full grown 
the maggots leave the fruit, as shown by specimens kept under 
observation by Lowe, and form the puparium or resting stage 
in any convenient place, such as the bottom of fruit baskets. If 
the fruit is on the ground the maggots will go into the ground for 
a short distance. The adults emerge in the spring early enough 
to lay their eggs in the earliest varieties of sour cherries. Egg 
laying probably continues throughout the season of the latest varie- 
ties. The number of broods is not positively known. The insect 
probably winters in the pupa stage. 

Treatment.— This species will probably prove, like the apple 
maggot, a difficult one to control. Good cultivation and keep- 
ing the packing houses free from rubbish will undoubtedly have 
some effect. Lowe found in the infested orchards which he ex- 
amined that the insect first attacked the fruit on a few trees in 
one section and gradually spread to other sections of the orchards. 
This indicates that it spreads slowly, and also that destroying 
the crop on the few trees that were first attacked, while an heroic 
measure, would probably be the means of preventing serious in- 
festation of the orchard, 


PLANT LICE. 
Several species of plant lice attack the cherry. As a rule they 
do not occur on sour cherry trees in sufficient numbers to do seri- 


ous injury. Sweet cherry trees, however, are quite frequently 
attacked by the black cherry aphis, Myzus cerast Fab. The lice 
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are nearly black in color. Like other species of plant lice they 
multiply with great rapidity, soon covering the under sides of the 
leaves and causing them, to curl and wilt. The lice prefer the 
young leaves at the tips of the branches, and will be found there 
in greatest numbers. 

Treatment.— Where practical cut off and burn the ends of the 
twigs bearing the young and worst infested leaves. The trees 
should then be sprayed avith whale oil soap solution or kerosene 


emulsion as recommended for the apple plant louse, page 415. 


SLUG. 


This insect also infests pear trees. It is discussed more fully 
under the heading “ Pear slug” on page 451. The remedies to 
be used are there given. 


CURRANT DISEASES. 


LEAF SPOT. 
(Septoria ribis Desm. and Cercospora angulata Wint.) 


These two fungous diseases which cause spotting of currant 
leaves have been successfully treated with Bordeaux mixture by 


Pammel.”! 


The spot diseases are usually seen to some,extent 
each season, and in some eases their attacks are so severe as to 
nearly defoliate the bushes. Judging from the experiments thus 
far tried, the spraying should begin soon after the fruit sets, and 
continue at intervals of about two weeks until the fruit begins to 
color. One or two applications may be made after the fruit is 
harvested if thought necessary. One objection to the treatments 
before the fruit ripens is that the mixture is liable to remain on 
the fruit and injure its appearance when ripe. 

Goff” has recently reported excellent results from a single 
thorough spraying with Bordeaux mixture made during the first 
week in July, after the fruit was harvested. | 

21Pammel, L. H. Jowa Agr. Exp. Sta. Bul. 13: 45-46; Bul. 17: 419-421; 


Bul. 20: 716-718; Bul. 30: 289-291. 
22 Goff, E.S. Wis. Agr. Exp. Sta. Bul. 72: 30. 
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CANE BLIGHT. 


Description. This disease is characterized by wilting of the 
foliage and dying of the canes. Healthy and diseased canes com- 
monly occur in the same hill. The disease may appear at any 
time during the growing season, but it is most virulent about the 
time the fruit is ripening. It appears that there are two forms of 
eane blight. The form occurring in the Hudson Valley” is caused 
by a sterile fungus which works in the pith and under the bark. 
In the western part of the State there occurs a currant cane blight 
which, according to Durand,” is caused by the semi-parasitie fun- 
gus, Nectria cinnabarina (Tode.) Fr. 

Treatment.— Probably the most practical method of fighting 
cane blight is to go over the plantation at frequent intervals dur- 
ing the summer and cut out and burn the affected canes. In doing 
this, care must be taken to cut well below the lowest, point of the 
disease. After cutting into diseased wood the pruning knife 
should be disinfected before it is used on healthy wood. A 5 per 
et. solution of carbolic acid is a good disinfectant for this purpose. 

Cuttings should be taken only from plants known to be healthy. 


CURRANT INSECTS. 
PLANT LICE. 


The first indications that the plant lice are at work are the small 
bladder-like galls on the upper surfaces of the leaves. The galls 
soon turn red, increase in size and may finally include nearly the 
entire leaf. The lice. congregate in large numbers in the corres- 
ponding pockets on the under sides of the leaves. Several species 
work on the currant, but the most common is the currant plant 
louse, Myzus ribis Linn. 

T'reatment.— The infested bushes should be sprayed with a solu- 
tion of whale oil soap, one pound to seven gallons of water. The 


23 For an account of current cane blight in the Hudson Valley, see Bul. 
107 of this Station, p. 291. 

24 Durand, E. J. A Disease of Currant-Canes. Cornell Univ. Agr. Exp. Sta. 
Bul. 125. 
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first application is the most important, and should be made as 
soon as the lice appear. The spray should be directed so as to 
hit the under surfaces of the leaves. A second and third applica- 


tion about a week apart may be necessary. 


SAW FLIES. 
(Nematus ventricosus Klug.) (Pristiphora grossulariae Walsh.) 

Description.— The first named species, which is popularly 
known as the imported currant worm, is much more troublesome 
than the latter, which is a native American species. The larve 
are the common “ worms” that attack the leaves of both the eur- 
rant and gooseberry, often quickly denuding the bush. 

The adults are four-winged flies about the size of a house-fly. 
Their bodies are prominently marked with yellow. They appear 
during the first warm days of spring and deposit their eggs in 
single rows on the under sides of the midribs and larger veins. 

The eggs hatch in about ten days. The newly hatched larvz 
are light green in color. At first they eat small holes through the 
leaves, but as they grow larger, devour the entire leaf with the 
exception of the midrib and larger veins. Their color changes 
with successive molts until, when about full grown and before 
the last molt, they are a moderately dark green color, marked 
with numerous black dots. After the last molt they are plain 
green. When full grown, which is in about three weeks, they 
measure about three-fourths of an inch in length. The cocoons 
are formed either just above or a short distance below the sur- 
face of the ground, attached to the plant. The adults escape late 
in June or early in July. Eggs are soon deposited for a second 
brood, which passes to the chrysalis stage before winter sets in. 

Treatment.— As soon as the “ worms ” appear spray the bushes 
with hellebore, one ounce to two gallons of water. Direct the 
spray toward the under sides of the leaves. It is important to 
make the first application while the “ worms” are yet very young. 
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Otherwise it is more difficult to poison them. If a second appli- 


cation is necessary use an ounce of hellebore to one gallon of water. 


GOOSEBERRY DISEASES. 
LEAF-SPOT. 


The fungi which cause the leaf-spot diseases of the currant also 


attack the gooseberry. They are discussed on page 424. 


MILDEW. 
(Sphaerotheca mors-uwae (Schw.) B. & C.) 

Description.— The mildew usually makes its first appearance 
on the young shoots and leaves. Here it will first attract the 
observer’s attention as a collection of some bright, frosty sub- 
stance. On close examination it will be found to be composed of 
a mass of glistening white threads that spread rapidly under favor- 
uble conditions. The more mature portions of the fungus take 
on a dirty brown color. Later it attacks the fruit in a similar 
manner. ‘The threads often spread over the berries until they 
are entirely covered with a mass of brown, felt-like mold, which 
renders them unsalable. 

European varieties, when grown in this country, are particu- 
larly susceptible to the attacks of mildew. Many of those varie- 
ties produce very large, fine fruit and are so desirable both for 
home and market that they would be grown to a much greater ex- 
tent than they now are, were it not for the attacks of this disease. 

When setting out a plantation, a site should be chosen where 
the land is well underdrained and where there is an abundant cir- 
culation of air. Branches that droop close to the ground should 
be pruned back and the ground underneath kept free from grass 
_or weeds, preferably by frequent shallow cultivation, otherwise 
by mulching. 

Treatment.— Spraying should begin early in spring after the 
buds break and before the first leaves unfold, using one ounce of 
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potassium sulphide for two gallons of water. This treatment is 
repeated at intervals of from seven to ten days depending on the 
amount of rain that comes to wash off the applications. After the 
fruit is marketed spraying is no longer resorted to, although the 
mildew may continue through the season on the ends of growing 
shoots. 

SUN SCALD. 


The ripening fruit of the gooseberry is liable to sun scald. The 
skin at first has a bleached appearance and afterwards the fruit 
shrivels and drops. The conditions which bring about this trouble 
are not well understood. It sometimes causes serious loss. 

Remedy.— The only remedy known at present is to pick the 


fruit while it is green, 2. e., unripe. 


GOQSEBERRY INSECTS. 


The saw flies which attack the gooseberry are of the same species 


at those which are found on the currant. See page 426. 


GRAPE DISEASES. 


The various prominent vineyard diseases of the State, with the 
exception of the anthracnose, may be controlled by spraying ac- 
cording to directions given for treating the black rot, page 430. 


ANTHRACNOSE. 
(Sphaceloma ampelinum DeBy.) 


Description.— This disease attacks any tender portions of the 
growing vine. When the leaves are affected dark spots are first 
formed on their surface. As the disease advances these spots en- 
large, and irregular cracks are often formed through the dead 
tissue. Frequently many of these small cracks run together, form- 
ing a long irregular slit throvigh the leaf. Similar marks are 
formed on the tender shoots, though they are not so noticeable. 
When the fruit is attacked the disease is sometimes called bird’s- 
eye rot. Circular spots are formed on the surface of the berry. 
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The spots may be of different colors and usually have a dark 
border; as the spots enlarge and eat in, a seed is often exposed 
in the center. The berries do not rot, but the tissue becomes hard 
and wrinkled. Sometimes the disease girdles the stem of a fruit- 
cluster, cutting off the supply of sap from the grapes beyond the 
diseased line and causing them to shrivel and die. 

Treatment.— Anthracnose does not spread as rapidly as some 
other vineyard diseases, neither does it yield as readily to treat- 
ment. When a vineyard is badly infested with anthracnose, it: 
requires prompt attention and careful treatment to control: the 
disease. It is not satisfactorily controlled by the Bordeaux mix- 
ture treatment alone, which is recommended below for black rot 
and mildew. It is suggested that in addition to such treatment 
the plan be followed which is advocated by certain European au- 
thorities, of applying a warm saturated solution of copperas (iron 
sulphate) in spring when the buds are swelling, but before they 
begin to open. One per ct. or more of sulphuric acid may be 
added to the solution before it is applied. This solution must 
- be handled with care as it is very caustic. It is applied with swabs 
or if the acid is not used it may be sprayed.” It is essential that 
ihe work be done thoroughly, covering all the surface of the canes. 

Mr. T. H. King, Trumansburg, N. Y., reports that he has 
been successful in controlling this disease upon the Vergennes, 
which is very susceptible to the disease, by pulling the loose bark 
from the vines and spraying thoroughly with Bordeaux mixture 
in the spring before the buds start and again three or four weeks 
later. 

BLACK ROT. 
(Laestadia bidwelliw (Ell.) V. & R.) 

Description.— This disease may usually be found first on the 


leaves, where it forms circular, bright reddish brown, or pale 
brown spots on which there appear later little black dots or pim- 


25 Beach, N. Y. Agr. Exp. Sta. Bul. 86: 79. 1896. Lodeman, Spraying of 
Plants, pp. 45, 152, 294. 
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ples. Within the black pimples are developed the germs of the 
fungus which causes the disease. These germs are given forth and 
washed by rain, or blown by wind, to other leaves or fruit where 
they grow and form new diseased spots. In the fruit it also forms 
circular spots and develops black pimples like those formed on the 
leaves. The diseased fruit withers, turns black, and becomes hard 
and shriveled, clinging to the stems sometimes till the following 
spring. The disease may also attack the green shoots. 

Treatment.— All diseased fruit shoud be taken from the vine- 
yard, since it is capable of spreading the disease the following 
spring. Trimmings from the fruit containing diseased berries 
ought not to be returned to the vineyard in the shape of compost 
as is sometimes practiced, since the diseased berries are liable to 
spread the black rot through the vineyard. 

This disease may be successfully controlled by thorough spray- 
ing if done at the right time. Bordeaux mixture, 1-to-11 formula, 
is used for this purpose. It is prepared as directed in Bulletin 
121. The applicaticns are made as follows: 

I. Just as the pink tips of the first leaves appear. 

II. From ten days to two weeks after the first spraying. 

II. Just after the blossoming. 

LIV. From ten to fourteen days after the third treatment. 

V. If a fifth treatment is necessary let it follow the fourth after 
an interval of from ten to fourteen days. 

VI. If a later treatment than the fifth is needed, ammoniacal 
solution of copper carbonate should be used; as that it less liable 
to stain the fruit than the Bordeaux mixture. Directions for pre- 
paring it are given below. 

The number of the treatments should be governed by the weather 
conditions and the severity of the disease. If the vineyard is not 
badly diseased, and if there is not an excessive amount of hot, wet 
weather, four treatments may be found sufficient for all practical 
purposes. 

The early treatments are extremely important. 


Thorough treatment is essential to success. 
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Paris green or other arsenicals which are recommended against 
the insects, may be combined with Bordeaux mixture, but not 
with the ammoniacal solution of copper carbonate. 

Ammonical solution of copper carbonate.-—The formula usually 
given for making this solution is as follows: Dissolve five ounces 
of copper carbonate in three pints of ammonia of 26° strength. 
When ready to apply, dilute with water so as to make fifty gal- 
lons. The undiluted solution may be preserved for some time in 
tightly closed vessels. 

Penny finds”’ that the use of the strong undiluted ammonia in 
dissolving the copper is wasteful and unsafe. He recommends 
the following method of making the solution. ‘To one volume 
of 26° Beaumé ammonia (the strong ammonia of commerce) add 
from seven to eight volumes of water. Then add copper car- 
bonate, best in successive quantities, until a large portion remains 
undissolved. The mixture should be vigorously agitated during 
the solution and finally allowed to subside, and the clear liquid 
poured off from the undissolved salt. A second portion should 
then be made by treating the residue of the former lot with more 
ammonia diluted as before, then with the addition of fresh cop- 
per carbonate, in every case with vigorous stirring or agitation. 
The method of making in successive lots will result in a richer 
solution of copper, at least unless an unwarranted length of time 
be taken.” He finds that much less ammonia is required to dis- 
solve a given amount of copper carbonate in this way than ac- 
cording to the method formerly followed of adding the strong, 
undiluted ammonia directly to the copper carbonate. 


CHLOROSIS OR YELLOW LEAF. 


The name is applied to a grape disease in which the foliage turns 
yellow, later becoming brown. It is common in some parts of the 
State. 


26 Del. Agr. Exp. Sta. Bul. 22. 
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Chlorosis is more likely to appear in wet seasons. Some varie- 
ties, as the Diamond, are much more susceptible than others. In 
some seasons portions of the leaves may become yellow, but event- 
ually regain their normal color so that at the close of the season 
the vine appears to be in a healthy condition. In other instances 
the yellow color extends over the entire leaf; brown, dead patches 
appear; the leaf curls and eventually drops from the vine. If the 
vine loses its leaves two or three seasons in succession it is likely 
to die. One striking peculiarity of the disease is the fact that a 
badly diseased vine may appear by the side of a perfectly healthy 
vine of the same variety. 

The cause of chlorosis, as given by foreign investigators, is the 
presence of a large amount of lime in the soil which prevents the 
roots from taking up an amount of iron sufficient for satisfactory 
growth. Their experiments show that the difficulty may be over- 
come by applying a small amount of sulphate of iron around 
‘affected plants. But since there are a number of good American 
varieties that are not subject to chlorosis, perhaps the better 
method to pursue is to plant only such varieties as are known to 
be free from this trouble. 

The standard varieties given in the following list are, so far as 


we know, practically exempt from chlorosis: ‘ 
Moore Early, Concord, 
Winchell, Catawba, 
Delaware, Vergennes, 
Worden, Agawam. 


Niagara, 
DOWNY MILDEW. 
(Plasmopara viticola (B. & C.) Berl. & DeT.) 
Description.— In some sections of the State the downy mildew 
causes considerable loss to the grape grower. It may attack 


nearly every portion of the current season’s growth,— leaves, 


shoots and fruit. Its first appearance on the leaves, that will be 
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noticed by a casual observer, is in dry, brick red spots on the 
upper surface. On the under side of the leaf the diseased area 
will be covered with the interlaced threads of the fungus. The 
red spots increase in size until in many instances the entire leaf 
dies and falls to the ground. It frequently causes the berries to 
turn dull brown and become soft and shriveled. This appear- 
ance of it has been commonly called “brown rot.” The spores 
are found on the threads which issue from the under side of the 
leaves or from the stems or fruit, the whole giving when fresh a 
glistening white downy appearance from which the disease takes 
its most common, and preferable name of “ downy mildew.” Later 
the parts of the fungus exposed on the surface assume a gray hue 
and so the disease has also been known as “ gray rot.” Some 
varieties, like Delaware, appear to be quite susceptible to the at- | 
tacks of the disease and none of the cultivated varieties are known 
to be entirely exempt. 
Treatment.— It may be successfully treated in the manner de- 


scribed for black rot. See page 430. 


POWDERY MILDEW. 
(Uncinula spiralis B. & C.) 


Description.— Unlike many of our fungous diseases, the pow- 
dery mildew flourishes best during the dry weather of mid-sum- 
mer. It usually begins its attack in June, though it may appear 
earlier. Its name is descriptive of its appearance, as it forms dull 
white, powdery patches on the young shoots on the upper surface 
of the leaves. When the fungus is abundant it seriously checks 
the growth of the vines by absorbing the nourishment that should 
have gone to their development. The berries may be attacked at 
any stage of growth and they are injured or destroyed in the 
same way as are the shoots or leaves. 

Treatment.— It may be successfully treated in the manner de- 
scribed for black rot. See page 430. 

28 
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GRAPE INSECTS. 
CANE BORER. 
(Amphicerus bicaudatus Say.) 
A small cylindrical beetle, which works as a borer in its mature 
stage. It injures the grape by burrowing into the stems in spring 
near the base of the new growth. It breeds in the dying wood. 


The larva sometimes feeds upon the grape vines. 


Treatment. 


As it breeds in the dying wood, careful cutting 


away and destroying of such wood will help to check the insect. 


GRAPE-VINE FLEA-BEETLE. 
(Ialtica chalybea Ill.) 

Description The adult insects are shining steel-blue flea- 
beetles measuring about one-fifth of an inch in length. They live 
during the winter under the bark of the old vines or in rubbish in 
the fields. They emerge from their winter quarters during the 
first warm days of spring, and feed upon the opening buds and 
young leaves. Egg laying begins late in April or early in May. 
The eggs are placed singly near the buds or upon the leaves and 
hatch in about ten days. The young larvee are dark brown in 
color but soon become prominently marked with black dots and 
patches. They are full grown in from three to four weeks at 
which time they measure about a quarter of an inch in length. 
They feed on the leaves, devouring only the soft parts at first, but 
finally eating irregular holes through the leaves. When ready 
to pupate they go a short distance into the ground. The adults 
emerge from these pupzx during the latter part of June or early in 
July. They probably feed during all of the summer, finally seek- 
ing shelter for the winter as above indicated. 

Treatment.— The vines should be sprayed with Paris green, 
one pound to fifty gallons of lime and water, just before the buds 
begin to swell. Much pains should be taken to make this appli- 
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cation thorough. Later, when the worms appear on the leaves, 
Paris green may be applied at the usual strength, one pound to 
150 gallons of lime and water, or combined with Bordeaux mix- 
ture. Both upper and under surfaces of the leaves should be cov- 
ered. 
GRAPE FRUIT WORM. 
(Hudemis botrana Schiff.) 

Description.— The young caterpillars feed within the grapes 
finally causing them to turn dark colored and to wither. This 
injury is sometimes mistaken for the black rot. After devouring 
the soft parts of one grape the caterpillar goes to another, fasten- 
ing the two together by a silken thread. This may be continued 
until several in a bunch have been destroyed by one caterpillar. 
The young caterpillars are very light green in color with a brown 
head. When full grown they measure about one-fourth of an 
inch in length and are dark olive green in color tinged slightly 
with red. The cocoon is formed on a leaf and is partially com- 
posed of two small pieces cut out of the leaf. The adults emerge 
in about ten days. The fore wings have a bluish tinge and are 
marked with brown, while the posterior wings are dull brown. 
The moths are small, measuring nearly half an inch from tip te 
tip when the wings are spread. The eggs are probably laid late 
in June or early in July. There is probably but one brood an- 
nually in this State. 

Treatment.—As the caterpillars spend most of their lives within 
the grape berries, spraying will have little or no effect. There 
seems to be no better way than picking and destroying the infested 


fruit and the leaves containing the cocoons. 


GRAPE LEAF HOPPER. 
(Typhlocyba vitifex Fitch.) 


There are several species of leaf hoppers which attack the grape, 
but this species is probably the most common in this State. These 
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little leaf hoppers are often erroneously called thrips. They jump 
quickly when disturbed. 

Description.— The adult insects measure about one-eighth of 
an inch in length. They vary greatly in color, but the prevailing 
color is usually light yellowish green. ‘The back and wings are 
ornamented with bright red, yellow and brown. They are found 
upon the vines from spring until fall. They feed together, suck- 
ing the sap from the leaves, principally from the under surface, 
causing them to turn brown in patches. Writers disagree as to 
the egg-laying habits of this species. The young resemble the 
adults in form, but are not provided with wings and are green or 
yellowish green in color. There are several broods during the 
season.‘ Some of the adults of the last brood hibernate in any 
convenient rubbish about the vineyard. 

Treatment.— The vineyards should be kept free from rubbish. 
Much good may be done by thoroughly spraying the vines with 
kerosene emulsion, one part to from seven to ten parts of water, or 
whale oil soap, one pound to seven gallons of water. This is not 
entirely satisfactory as many of the leaf hoppers will fly before the 
insecticide reaches them, but some benefit is derived from the 
emulsion or soap solution that remains on the leaves as it un- 
doubtedly makes them offensive to the insects. 

A practical method of combating this insect is found in what 
is popularly known as the shield method. The shield consists of 
a frame with a cloth stretched over it and saturated with kerosene 
oil, with tar softened until it is very sticky or with some other 
sticky substance. When ready for use it is carried in a horizon- 
tal position between the rows. The vines are agitated at the 
same time and as the insects fly or jump into the air many of 
them will come in contact with the sticky surface where they 
soon die or are wet with kerosene which is fatal to them. This 
method should be used during the warm part of the day and 
should be continued every day until the insects are materially 
lessened in numbers. 
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GRAPE-VINE SAW FLY. 
(Blennocampa pygmaea. ) 

Description.— The larva of this saw fly is a yellowish green 
slug, with numerous rows of black dots across the body. They 
feed together principally upon the under sides of the leaves. The 
life history of this species is similar to that of the currant saw-fly. 
See page 426. There are two annual broods. 

Treatment.— The infested vines should be sprayed with helle- 
bore, ene ounce to two gallons of water. If the spraying is not 
done until the larve are half grown or over, use one pound of hel- 
lebore to one gallon of water. Much pains should be taken to wet 
the under surfaces of the leaves. Paris green, one pound to 150 
gallons of lime and water, may be used before the grapes are 
half grown. 

PEACH DISEASES. 


Caution.— Before discussing the diseases and insect enemies of 
the peach, attention should be ealled to the fact that the foliage 
of stone fruits and especially of the peach is peculiarly liable to 
injury from Paris green, London purple or copper in solution. 
For this reason the former should not be used stronger than one 
pound to about three hundred gallons of water and at least two 
or three times as much freshly slaked lime as poison should be 
used. It is doubtful whether more than two sprayings with Paris 
green or London purple should be given even if. diluted to the 
strength just stated. If Bordeaux mixture is used especial care | 


should be taken to have an excess of lime in the mixture. 


CROWN GALL OR ROOT KNOT. 

Descriplion, etc.— In this disease large knots appear on the 
roots. The knots are irregular in form, rough on the surface, 
sofe and spongy within and of various sizes, from the size of a 
pea to the size of a fist. They may occur on any part of the root 
system, but are found most commonly at the point where the 


roots branch off from the trunk; hence the name crown gall. 
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Oceasionally, they occur also on the trunk above ground. In all 
cases the knots are detrimental to the trees and when they occur 
at the crown the tree is worthless. 

The disease is common in some of the nurseries in the State. 
The cause of it is wholly unknown. There are indications that 
it is infectious but this has not been proven. 

Similar knots oceur on the roots of the raspberry, blackberry, 
pear, apple, plum, apricot, grape, and a few other woody plants. 
Among fruit growers it is the popular opinion that the disease is 
the same on all of these different plants, and that any one of 
them may communicate the disease to the others. However, this 
has not yet been demonstrated by carefully conducted experi- 
ments. 

Treatment.— No remedy is known. Affected trees should 
never be planted. It is not even safe to plant trees from which 
the knots have been removed. Avoid planting fruit trees in soil 
known to be badly infested by the disease. 


FRUIT ROT OR RIPE ROT. 
(Monilia fructigena P.) 

The ripe rot of the peach is caused by the same fungus as that 
which produces the ripe rot of cherry and plum. It is discussed 
on age 420. | . 

Treatment.— Chester** who has given special attention to this 
subject advocates spraying with Bordeaux mixture just before 
the blossoms open and again after the fruit sets. Spray with 
copper acetate (finely powdered, 8 ounces to the barrel), when the 
fruit is ripening. Copper acetate does not discolor the fruit as 
Bordeaux mixture does. Observe the caution given above con- 


cerning the liability of injuring peach foliage by spraying. 


GUMMING. 


The formation of gum by the apricot, cherry, peach or plum 
may follow any injury by cuts or bruises or by the attacks of 


27 Chester, F. D. Ninth Ann. Rept. Del. Agr. Exp. Sta., 1897: 28. 
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insects or fungi. The young bark of stone fruit trees may be 
nearly covered with gum pockets as a result of bruises from hail 
stones. Wounds made in pruning are often followed by a flow of 
gum. It has been shown by some experiments that where the 
peach is pruned during the period of greatest vegetative activity, 
i. e., from April to August, there is a greater production of gum 
in the wounds than where the pruning is done later”. 

When gumming results from adverse conditions of environ- 
ment, of from over bearing, excessive pruning or any other cause 
which severely checks growth, it may often be remedied by mak- 
ing the conditions as favorable for growth as possible, as, for 
example, by frequent tillage, by the use of stable manure or other 
fertilizers, by draining the soil, by thinning the fruit to prevent 
overproduction and by treatment against diseases and injurious 
insects.” 


LEAF CURL. 
(Hxoascus deformans (Berk.) Fckl.) 


Description. The name is descriptive of the disease. The 
disease is caused by a fungus which not only attacks the leaves 
but may be found in the twigs as well. The curled leaves become 
distorted, crumpled, enlarged and curled. The disease may often 
be detected when the leaves first start from the buds in spring. 
The diseased leaves eventually fall so that in early summer the tree 
may be almost defoliated. In 1898 the disease caused a loss of 
many thousands of dollars to the fruit growers of the State by 
injury to the trees and by the premature dropping of the fruit 
which followed the loss of the foliage. 

Treatment.— It appears to be demonstrated that leaf curl may 
be largely prevented by spraying with Bordeaux mixture,” 1-to-11 


28 Zeit. f. Pflanzenkrankheiten, 6 (1896): 58, 59. 

29 For a more complete discussion of this subject, see Beach, S. A. “ Gum- 
ming of Stone Fruits.” Amer. Gard., 19 (1898): 606. 

30 Some advise the use of copper sulphate solution, 1-to-15 or 1-to-20 for- 
mula, instead of the Bordeaux mixture, but we advocate the latter because it 
adheres so well. 
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formula, in spring before the buds begin to open. Some advise 
later sprayings but as the peach foliage is very susceptible to 
injury from the use of spraying mixtures including even Bor- 
deaux mixture, we are not prepared at present to outline a satis- 


factory line of treatment for the foliage. 


LITTLE-PEACH DISEASE. 

This disease appears to have been first described by Taft®? in 
March, 1898. In October of the same year Smith® published a 
more extensive account of it. It seems to have been known to 
some extent among peach growers for many years.” It is con- 
sidered to be as contagious and as fatal as the yellows. Dr. 
Smith describes it as a disease in which the peach fruit is from 
one-half to one-third the diameter of healthy fruit, and it may 
ripen from one to two weeks later than the healthy fruit. The 
leaves average, perhaps, one-half normal size and have a sickly 
color. The larger roots appear to be all right but the ultimate | 
rootlets appear to be diseased. No fungous parasite has as yet 
been found to be the cause of the trouble. The remedy now 
advocated is the same as for yellows, viz.: Dig out and burn the 
diseased trees. 

YELLOWS. 


The best treatment for peach yellows is to dig out and burn the 
diseased trees. It has not been found that a healthy tree planted 
where a diseased tree stood is more apt to have the yellows than 
if planted elsewhere, other conditions being similar. Among the 
characteristics of the disease may be mentioned the appearance 
of clusters of willowy shoots, sickly color of the foliage, prema- 
ture ripening of the fruit and red colored spots in the flesh of the 


fruit. 


31 Taft, L. R. Mich. Agr. Exp. Sta. Bul. 155: 303-304. 

32 Smith, E. F. Notes on the Michigan disease known as “ Little Peach,” 
Fennville (Mich.) Herald. Oct. 15, 1898. 

33 Mann, W. T. Proc. W. N. Y. Hort. Soc., 1899: 142. 

34 Robinson, F., and Morrill, R. Proc. W. N. Y. Hort. Soc., 1899: 142. 
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PEACH INSECTS. 
BORER. 
(Sannina exitiosa Say.) 


Description.—The adult insects are beautiful moths. The male 
measures about an inch and the female an inch and a half from 
tip to tip of the expanded wings. The general color is deep steel 
blue. The female has a broad band of orange across the abdo- 
men. ‘They appear during May and early June. The eggs are 
usually deposited on the bark at or near the surface of the ground, 
although they are sometimes deposited higher up on the trunk 
and even upon the larger limbs. The eggs are only a few days 
in hatching and the young larve quickly work their way into 
ihe sap wood where they feed during the remainder of the season. 
They remain dormant during the winter in their burrows, form 
a cocoon and finally issue as moths as above indicated. There is 
but one brood annually. 

Treatment.— As preventive treatment numerous washes have 
been suggested. In a series of expriements which included 
a large number of ‘trunk washes Slingerland® reports the best 
success with gas tar. The tar was warmed slightly to facilitate’ 
handling and applied to the trunk. It “apparently kept out 
four-fifths of all the borers, only a small percentage of the trees 
became infested and no injury resulted to the trees.” Professor 
Slingerland also states that in his experience “the tar did not 
interfere with the growth of the trees in the least.” This treat- 
ment should be combined with the digging out method. He also 
states that in this State the applications of washes, such as gas 
tar, should be made between June 15 and July 1, and “ should 
remain in perfect working order until October 1.” It should be 
remarked that gas tar is a substance of very variable composition 
and ‘instances are known where disastrous results to the trees 
followed its use in the manner which is here described. 


35 Cornell Univ. Agr. Exp. Sta. Bul. 186, pp. 217, 224-225. 
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Keeping wood ashes about the base of the trees is considered 
by some extensive growers to be an effective treatment. The 
surest treatment is to kill the borers every spring and fall with 
a flexible wire inserted in their burrows or to remove them with 
a knife. 

After the borers are dug out in the spring in May, mound six 
inches high or more with fine earth, packing it tightly against 
the base of the tree. This compels the moths to lay their eggs 
on the bark above the top of the mound. About the first of 
August carefully examine the trunk by removing a little earth at 
the top of the mound where the borers, if any, may be easily 
found. Remove them with the knife. A second search should 
be made in October and a third one during the following May. 
If the earth is left at its usual level without mounding, the eggs 
are deposited so near the roots that the borers can easily work 
downward to where it will be difficult to find them. 


BUD MOTH. 
(7'metocera ocellana Schit. ) 
Sometimes very destructive to the peach. The caterpillars 
bore into the buds and even into the wood beneath. Treatment 


same as recommended on page 409. 


CURCULIO. 
The plum curculio is sometimes a serious pest in the peach 
orchard. Remedies for this insect are discussed under “ Plum 


eurculio” on page 455. 


FRUIT-BARK BEETLE. 
(Scolytus rugulosus Ratz.) 


Description.— The adult insects are black, somewhat cylin- 
drical beetles about one-tenth of an inch long and about one- 
third as broad. They appear early in the spring and bore small 
round holes through the bark to the sap wood. The eggs are 
laid beneath the bark and the grubs feed on the sap wood, mak- 
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ing characteristic galleries. Pupation takes place under the bark, 
the adults finally gnawing their way out. There are probably 
several broods in one season. It attacks a variety of fruit trees. 

Treatment.— As a preventive measure trees should be kept in 
a healthy, vigorous condition; as such trees are less liable to attack 
than weak ones. Trees which become badly infested should be 


dug up and burned. 


PEAR DISEASES. 
FIRE BLIGHT. 
(Bacillus amylovorus (Burr.) De Toni.) 


Description, etc.— This disease shows itself in the dying of en- 
tire twigs, large branches or even the tree itself. It is a bacterial 
disease that has long been known but whose real nature was first 
discovered in 1879 by Dr. Burrill of [llinois. It was afterwards 
studied very carefully at this Station by Dr. Arthur®’ and more 
recently by Mr. M. B. Waite * of the United States Department of 
Agriculture. 

The disease usually makes its first appearance soon after the 
blooming period. The young fruit clusters and the twigs bear- 
ing them turn black. The leaves also blacken and die but do 
not fall. If affected twigs are not removed the disease rapidly 
works its way down into the larger branches. 

According to Waite®® the blight germs do not live over winter 
in the soil. Moreover, he finds that in the majority of the affected 
branches even, the germs die soon after the close of the growing 
season. It is only in a small proportion of the affected branches 
that the germs survive the winter. Such “hold over” cases, as 
he calls them, become centers of infection during the following 
spring. Branches in which the germ is alive do not show »* 
definite line of demarcation between the healthy and diseased 


36 See Annual Reports of this Station, 1884: 357; 1885: 241; 1886: 275. 

387 Waite, M. B. The Cause and Prevention of Pear Blight. Year-Book U. 
S. Dept. Agr., 1895: 295-300. 

38 Loc. cit. 
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wood. The infection is spread chiefly by insects, especially by 
bees. ot Se 4 

Pear blight attacks several other pomaceous plants — the apple, 
erab apple, quince, ete. 

Treatment.—Although the cause of the disease is now well 
known no thoroughly successful method of treating it has been 
found. The only thing that can be done is to cut out and burn 
the diseased parts as soon as the blight appears. This should be 
done promptly; for the disease spreads rapidly. Waite recom- 
mends®™ that all trees subject to the disease be thoroughly in- 
spected several times during the growing season. He says that the 
two most important periods for such inspection are: (1) About 
two weeks after blooming; (2) just before the leaves drop. 

The cutting should be done several inches below the lowest 
point of discoloration, in order to make sure that all of the disease 
is removed. Care should be taken never to cut into healthy 
wood with a knife or saw that has come in contact with diseased 
wood, until after the tool has been disinfected by wiping it off 
with a cloth saturated with kerosene, a five per ct. solution of . 


carbolie acid, or some other germicide. 


LEAF BLIGHT. 
(Entomosporium maculatum Ley.) 

Description.—This is caused by a parasitic fungus which makes 
its appearance early in the spring. It is first found on the new 
leaves where it appears as bright, reddish spots on the upper sur- 
face. These spots rapidly increase in size and later the leaves 
turn brown and finally fall. It attacks the young twigs in the 
same manner and frequently kills back many of them. When the 
fruit is attacked the bright colored spots are first formed. These 
spots soon become dark colored, and spread out in every direc- 


tion; the surface of the pear becomes rough where attacked by 


39 Fifty-Seventh Ann. Rept. N. Y. State Agr. Soc., 1897: 787. 
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the disease and at these places the growth is checked. Some- 
times the fruit becomes cracked as it does when attacked by the 
scab. This disease appears to be more severe in states south of 
New York and in regions near the Atlantic coast than it is in the 
interior of the State, where it causes little damage except as a 
mursery disease. 

Treatment.— The treatment advocated for pear scab is also 


recommended for this disease when it appears in the orchard. 


LEAF SPOT. 
(Septoria piricola Desm. ) 

Description.— This disease may be readily distinguished from 
the one last described if the two are carefully compared. The 
leaf spot when fully developed has a somewhat angular outline 
and whitish center in which appear small black specks, the bodies 
in which ihe spores of the fungus are borne. 

Treatment.— The only experiments in treating this disease 
which have come to our notice are those by Duggar*® who advo- 


cates similar treatment to that recommended against leaf-blight. 


SCAB. 
(Venturia pirina Aderh.**) 


Description.— This disease is caused by a fungus very similar, 
both in appearance and in the injury which it does to leaves and 
fruit, to the apple scab fungus. It robs the leaves of the nour- 
ishment which they are preparing for themselves and for the 
growth of the tree and fruit; it spots the fruit and in very severe 
attacks causes it to become one sided, distorted or cracked. 
While it does not kill the trees or branches as the blight may do, 
still it is believed that no disease, year after year, causes so great 
loss in pear orchards in New York State as does the scab. Some 
varieties appear to be comparatively exempt from its attacks while 


40 Duggar, B. M. Cornell Univ., Agr. Exp. Sta. Bul. 145: 602-604. 
41 This is the ascosporic stage of Fusicladium pirinum (Lib.), Fekl. 
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others suffer quite severely. With varieties which are thus in- 
jured by its attacks, it weakens the tree, it lessens the yield, it 
makes a large part of the fruit unsalable or of an inferior grade, 
and even the No. 1 fruit sells for less in the market than it would 
were it free from the blemishes caused by the scab. It is also 
conceded that fruit free from scab keeps better and is handled 
easier than the fruit of the same variety blemished with scab spots. 

Treatment.— This disease may be controlled by treatment with 
Bordeaux mixture.*” Paris green or its equivalent may be used 
at the same time against the codling moth and leaf eating insects. 
The general treatment recommended for the scab and other pear 


diseases 1s given on page 452. 


PEAR INSECTS. 
BARK LICE. 


See under ‘* Oyster-shell Bark-louse ” and “* Scurfy Bark-louse.” 


BLISTER MITE. 
(Phytoptus pyri Scheuten. ) 

Description.—The first indications of the presence of this insect 
in the spring are the small reddish spots on the upper surfaces of 
the young leaves. These spots indicate where the adult mites that 
have been hibernating on the twigs burrowed into the leaves to 
deposit their eggs. These spots finally turn black. The eggs 
soon hatch and the young mites burrow into the leaf, feeding upo™ 
its soft tissues. Toward fall the adults migrate to the twigs to 
remain all winter. There are probably several broods annually. 

T'reatment.—The infested trees should be sprayed in the spring 
a short time before the buds burst, either with kerosene emulsion 
diluted with seven parts of water or with a solution of whaleoil 
soap, one pound to seven gallons of water. One thorough appli- 
cation has been found to be sufficient. Pruning closely in winter 


and burning the twigs will also aid in checking the insect. 


42 Beach, S. A. Bulletin 84 of this Station. 
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BORER. 


See “Sinuate Pear Borer.” 


BUD MOTH. 


The eyespotted bud moth which attacks pears, is the same as 
that which infests apple trees. It is also known as the bud worm. 


Treatment for it is given under apples. See page 409. 


CASE BEARERS. 

PISTOL-CASE-BEARER. CIGAR-CASE-BEARER. 
These insects also infest apple trees and have been discussed 

under appies. See page 409. 


CODLING MOTH. 


This insect which causes so much loss to apple growers by caus- 
ing wormy apples, also attacks pears. It may be treated as 
recommended on page 412. 


LEAF BLISTER MITE. 


See “ Blister Mite.” 

PEAR MIDGE. 
(Diplosis pyriwora Riley.) 

Description.—The first indication of injury by this insect is the 
stunted and dwarfed fruits. If one of these fruits is cut open the 
maggots will be found near the core. The adult insect is a small 
two-winged fly somewhat resembling a diminutive mosquito. 
According to Prof. J. B. Smith* it appears early in the season 
before the buds of the pear blossoms open. The eggs are probably 
laid in the blossoms and hatch within a few days. The young mag- 
gots bore into the embryo fruit, where they remain feeding near 
the core until full grown. When ready to pupate they leave the 
fruit and go into the ground to a depth of from one-half an inch 


to two inches. After remaining unchanged for a time they make 


43.N. J. Agr. Exp. Sta. Bul. 99, page 5. 
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“ oval cocoons of silk covered with grains of sand” (Smith.) This 
probably takes place any time from early spring to mid-summer, 
depending upon the locality, although in this State most of them 
go into the ground in June. They remain as pupe in the ground 
all winter, emerging as adults in the spring. Lawrence pears are 
especially liable to attack. 

Treatment.— This insect has proved a very difficult one to con- 
trol. Experiments have been made with a view to destroying the 
pup in the ground, but it has been found that in order to sue- 
cessfully check the insect a dangerous amount of the insecticides 
tested must be applied to the soil. Hand picking, where practical, 
is probably the most satisfactory method of checking the insect. 
It should be done in June. 


OYSTER-SHELL BARK-LOUSE. 


This insect also has been discussed under apples, page 417. It 


is sometimes very injurious to young pear trees. 


PEAR PSYLLA. 
(Psylla pyricola Forst.) 


Description.— This insect causes injury in two ways. First, by 
sucking the sap; second, by disfiguring trees and fruit. Its pres- 
ence is usually betrayed by the honey dew secreted by the young, 
wingless forms. The honey dew afterwards becomes covered 
with a black mold giving the leaves and twigs a black unsightly 
appearance. 

The adult is an active four-winged insect measuring about one- 
tenth of an inch in length. It has been compared to a miniature 
seventeen year locust. A number of broods are produced during 
the summer, and the adults which live through the winter are 
distinct in form from the summer adults. They appear early in 
the spring and deposit their eggs in protected places on the bark. 
The eggs hatch within a few days and the little larvee, or nymphs, 


at once commence to suck the juices from the young leaves and 
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twigs. Where the nymphs are numerous they take so much 
nourishment from the trees that the new growth is seriously 
checked. The whole tree assumes a stunted, unhealthy appear- 
ance. As a natural result the fruit crop is greatly lessened and, 
in some instances, trees have been killed. The first brood in the 
spring probably does the most direct injury. A favorite place 
for the young nymphs is in the axils of the leaves and at the 
base of the fruit stems. Within two or three days after hatching 
they cover themselves with honey dew which finally becomes so 
abundant as to disfigure the leaves and fruits, the amount of in- 
jury done in this way varying of course with the number of 
nymphs. 

Treatment.— The young nymphs are most easily reached. 
Close watch for them should be kept when the leaves are unfold- 
ing in the spring. As soon as the nymphs are found spray the 
trees thoroughly with kerosene emulsion diluted with about ten 
parts of water** or with a solution of whale-oil soap, one pound to 
from five to seven gallons of water. Two applications about ten 
days apart will probably be necessary. It is important to begin 
the work before the nymphs have covered themselves with honey 


dew as it is then much more difficult to reach them with a spray. 


SAN JOSE SCALE. 

(Aspidiotus perniciosus Comst. ) 
Description.”— This insect may be briefly described as a small, 
nearly circular, ash-gray scale with a prominent dark nipple at 
the center. These are the female scales. They are always 
greatly in excess of the males and are chiefly responsible for the 
injury which is done. The San Jose scale attacks the bark, leaves 


and fruit. In common with certain other scale insects it causes a 


44Some growers use a much stronger emulsion than this with apparently 
no injury to the trees. 

45 This insect is discussed more in detail in Bulletin 136 of this Station, 
pages 587-593, by V. H. Lowe. 


29 : 
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crimson discoloration of the sapwood and fruit. It multiplies 
with great rapidity. In examining a tree for this insect the 
trunk and larger limbs and the fruit should receive an especially 
close scrutiny as the scales are often found here in large num- 
bers when only scattering on the smaller limbs. 
Treatment.—The treatment of this insect is a matter of so great 
importance that it will be made the subject of a separate bulletin. 
Where it has once become firmly established it probably cannot 
be exterminated. When recently introduced it has in some eases 
been exterminated by burning the infested trees, or by thorough 
treatment with whale-oil soap at the rate of two pounds to a 
gallon of water, or by both. The most effective known method 


of treatment is fumigation with hydrocyanic acid gas. The use 


of kerosene and water or crude petroleum is still in the experi- 
mental stage and cannot as yet be recommended for general use. 


SCURFY BARK-LOUSE. 
(Chionapsis furfurus Fitch. ) 


Description.— This insect sometimes occurs in large numbers 
upon young pear trees. The scales are a dirty white color, 
broadly wedge shape in outline and vary in length from about 
one-sixteenth to nearly one-eighth of an inch. 

The life history of this species is very similar to that of the 
oyster-shel! bark-louse; with both species the eggs are retained 
under the parent scale during the winter. The eggs vary greatly 
in number, from ten or twelve upwards, as many as seventy-five 
having been found under a single female scale. They hatch from 
the first to the middle of May. There is probably but one brood 
annually. The male scale is much smaller than the female, is 
elongate, with nearly parallel sides and is a clearer white color. 
The adult male is a delicate two winged insect. 

Treatment.— The treatment for this insect is the same as for 
the oyster-shell bark-louse. See page 417. 


. 
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SINUATE PEAR BORER. 
(Agrilus sinuatus Oliv.) 


Description.— This insect was recently introduced into this 
country from Europe. It has become seriously injurious in 
some parts of the eastern United States. It makes long zig-za;, 
galleries between the bark and wood, finally girdling and killing 
the tree. It is said to live two years in the larval stage. The 
larva is slender, and has the first segment back of the head much 
enlarged. The adult is a small, slender beetle. The eggs are laid 
on the bark of the tree. 

Treatment.—When a tree becomes infested it is very difticult 
to get the borers out, and it is usually impractical to attempt to 
do so. As preventive measures some good may be done by plac- 
ing mechanical obstructions on the trunks, such as tarred paper 
wound about the trunk, or wire netting; the object being to pre- 
vent the adult from depositing eggs in the bark. Whitewashing 
the trunk with ordinary whitewash to which enough Paris green 
has been added to tinge it. slightly, or with a strong soap wash, 
one pound of whale oil soap to one gallon of water, has been recom- 
mended. ‘he trunks should be kept covered with one of these 
washes during May and June. 


PEAR SLUG. 
(Selandria cerasi Peck.) 


Description. The adult insect is a small, dark-colored, four- 
winged fly. The slugs make their appearance in the latter part 
of May or early June. At first light in color they soon become 
darker and are covered with an abundance of slime. The slugs 
feed on the upper surface, skeletonizing the leaves, and where very 
abundant they cause serious injury. Leaves that are badly injured 
wither and fall. 

Treatment.— If upon examination it is found that the insects 
are likely to appear in sufficient numbers to cause much damage, 
no time should be lost in spraying the trees with Paris green. If 
the trees are being treated for fungous diseases the Paris green 
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should be combined with the Bordeaux mixture. A _ second 
brood of this insect usually appears in August. The only thing 
to be done is to spray when the indications are that the slugs are 
numerous enough to be injurious. On low trees they are some- 
times treated with air-slaked lime or road dust, by throwing the 
dust or lime over the trees. 


GENERAL TREATMENT AGAINST DISEASES AND INSECTS WHICH ATTACK THE 


PEAR. 
When to spray. What to use and what the treatment is for 
1. Just before blossoms open. ...... Bordeaux mixture46 against the scab, 
leaf blight, leaf spot and canker dis- 
ease. 
2. Just after blossoms fall. Bordeaux mixture4¢ against the scab, 


leaf blight, leaf spot, ete. 


Paris green4? against codling moth 
and leaf-eating insects generally. 


3. From ten to fourteen days after 2. | Bordeaux mixture46 against the scab, 
leat spot, leaf blight, ete. 


Paris green47 against codling moth 
and leaf-eating insects generally. 


For treatment of fire blight, bud moth, case bearers, etc., con- 
sult the special notice of these subjects on previous pages. 


PLUM DISEASES. 


BLACK KNOT. 


(Plowrightia morbosa (Schw.) Sace.) 


Description.— This disease causes swellings underneath the 


bark, finally rupturing it and developing a spongy texture covered 


46 Use Bordeaux mixture, 1-to-11 formula. Directions for making and ap- 
plying are given in Bulletin 121. The Paris green or other arsenicals may be 
mixed with the Bordeaux mixture if desirable to apply both at one time. 

47 Use Paris green at the rate of 1 pound to 150 gallons of water, with 
about two pounds of fresh slaked lime added to make it adhere, and to pre- 
vent injury to foliage. Green arsenite of copper, arsenite of lime, or other 
poisons may be used instead of Paris green, as directed in Bulletin 121. 
These arsenicals may be mixed with Bordeaux mixture instead of water, at 
a = rate as given above. In that case, not much extra lime need be 
added, 
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with dark olive-green mold. In this stage the summer spores are 
produced which spread the infection to other trees. 

Late in the season the knot becomes hard with a black surface, 
which finally becomes covered with fine black pimples inside of 
which are matured the winter spores. The winter spores escape 
late in winter or early in spring and serve to spread the disease. 
A more extended discussion of this disease is given in Bulletin 40 
of this Station, and in the Annual Report for 1893, page 686. 

Treatment.— The best known remedy for this trouble is to cut 
out and burn the knots. They can be found most readily after 
the leaves have dropped in the fall. They should then all be 
-removed before mid-winter so as to be sure of destroying them 
before the spores mature and escape. Early in the summer the 
new knots should be watched for and promptly removed and 
destroyed. The infection frequently comes from the knots on 
neglected plum or cherry trees along fence rows or in neighbor- 
ing orchards. In removing the knots the branch should be cut 
off three or four inches or more below where the knot appears, so 
as to remove the threads of the fungus that may extend down the 
branch to a considerable distance from the knot. The same dis- 
ease also affects various wild plums and wild and cultivated 
cherries. It is rarely found on sweet cherries but sometimes is 
very destructive to the Morello class. 


FRUIT ROT. 
(Monilia fructigena P.) 


The ripe rot or fruit rot of the plum is caused by the same fun- 
gus as that which causes the rot of the cherry fruit. 

Treatment.— The treatment advocated for the leaf-spot will 
hold this disease in check somewhat. The spraying of the ripe 
fruit presents the same difficulties as it does with the cherry. 
See page 420. 

When there is reason to fear that the disease will attack the 
blossoms, treatment with Bordeaux mixture should be made just 
before the blossoms open. Thinning the fruit is no doubt a par- 


= 
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tial preventive, because when the rot attacks one of a cluster of, 
fruits it usually spreads till every fruit in the cluster is diseased. 
When the fruits do not touch each other the disease is less 
destructive. 

LEAF SPOT. 


(Cylindrosportum padi Karst.) 


This disease is discussed under leaf spot of the cherry. See 
page 421. In general it is more liable to produce the shot hole 
appearance on plum foliage than on cherry foliage. 

Treatment.—As a result of extended experiments it can be 
stated that the plum leaf spot may be controlled by thorough 
treatment with Bordeaux mixture, 1-to-11 formula. In some 
seasons two treatments are most economical, but under conditions 
favorable to the disease at least three should be given.® If but 
two treatments be made give the first about ten days after the 
blossoms fall, but not later than June 1; make the second treat- 
ment about three weeks later. The disease may be better con- 
trolled by three treatments and usually three treatments will be 
most profitable. Make the third from three to four weeks after 
the second. 

YELLOWS. 

The Japanese plums are subject to a disease which has the 
appearance of peach yellows. It occurs on trees which have been 
worked on plum roots as well as on those which are on peach 
roots. No remedy is known. 

The treatment recommended is the same as that which is recom- 
mended for peach yellows — dig out and burn the diseased trees. 


PLUM INSECTS. 
PLUM CURCULIO. 
(Conotrachelus nenuphar Herbst.) 


Description.— The adult is a small, peculiar, gray beetle. It 
passes the winter under the bark of trees, or under rubbish, and 


48 Beach, S. A. Sixteenth Ann. Rept. this Station, 1897: 211. 
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comes forth early in the spring to deposit its eggs in the young 
fruits, commencing as soon as they are formed. It does this by 
puncturing the tissue and inserting the egg. After the egg is 
deposited, the beetle cuts a crescent-shaped groove around one 
side of the puncture evidently to prevent the growing tissue from 
crushing the egg. The eggs hatch in a few days when the little 
worm, or larva, at once commences to feed on the fruit causing 
much of the infested fruit to fall while still young and that which 
remains on the trees ripen prematurely and soon decay. 

The curculio does not confine its attacks to plums, but it usually 
infests plum orchards and if left unmolested, often destroys an 
entire crop. 

Treatment.— It has been found that the beetles’ manner of 
protection is to fall to the ground when disturbed. Here they 
curl up so as to resemble bits of bark. Advantage is taken of 
this habit in fighting the insect by a process known as jarring. 
The trees are jarred by three or four strokes with a padded crutch 
or mallet and the insects are caught on sheets spread underneath 
the tree and destroyed. 

The curculio catcher commonly used in the vicinity of Geneva 
is one made by Mr. J. B. Johnson, Geneva, N. Y. The frame 
over which the sheet is stretched is attached to a two-wheeled 
cart. The sheet slopes downwards to the center where an open- 
ing allows the bugs to be swept into a tin box underneath the 
sheet and between the wheels. A slit at one side allows the cart 
to be run directly under the tree and two or three jars bring down 
the bugs which are swept into the box above mentioned, by means 
of a short handled broom. The cultivated ground is made smooth 
by rolling to prepare it so that the cart wheels will pass over it 
readily. Jarring should be begun as soon as the fruit sets and be 
continued as long as the curculio are found in sufficient numbers to 
pay for jarring, which is usually for about three weeks. arly 
morning is the best time to do this work. Towards the middle of 
the day, especially on bright days, they are more active and apt 
to fly. , 
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The beetle feeds on the plum leaves and for this reason spraying 
the trees with Paris green or London purple has been advocated. 
No doubt the insects may be killed to some extent in this way but 
the foliage of stone fruit trees is particularly liable to injury from 
Paris green or London purple so that these poisons must be used 
sparingly and much diluted. When the insect is abundant the 


jaring is undoubtedly the best way of controlling the pest. 


GREEN FRUIT-WORMS. 

The green fruit worms sometimes are so abundant on the plum 
as to cause much damage. The treatment recommended is given 
on page 415. 

PLANT LICE. 

Several species of plant lice attack the plum. They collect in 
great numbers on the under sides of the leaves, causing them to 
curl and finally drop off. The infested trees should be sprayed 
with whale-oil soap, one pound to seven gallons of water, as soon 
as the lice appear. The spraying should be directed from the 
under side so as to reach all of the lice. 


QUINCE DISEASES 
CANKER OF TREE. BLACK ROT OF FRUIT. 


The canker of the tree and black rot of the fruit of the quince 
are caused by the fungus which causes similar trouble with the 
apple and pear. For a discussion of the disease and remedial 


measures see page 399. 


BLIGHT. (FIRE BLIGHT.) 


This disease is caused by the same parasite which produces the 
fire blight of the pear. It is discussed on page 443. 


LEAF BLIGHT AND FRUIT SPOT. 

(Entomosporium maculatum Lev.) 
Description.— Fruit spot and leaf blight of the quince are 
caused by the same fungus that causes pear leaf blight. When a 
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fruit is attacked, numerous small black specks appear on its sur- 
face. As the spots increase in size they often grow into each other 
and form a large, dark, diseased area. The disease does not extend 
so deep into the tissue of the fruit as to make it entirely worthless, 
but the market value is greatly lessened. When the fruit is at- 
tacked before it has reached its full size, it often occurs that the 
quinces, like the diseased pears, are mishapen and undersized. 
Greater damage is done to the trees when the leaves are severely at- 
tacked. The loss of foliage in midsummer not only leaves the 
fruit undeveloped but it is a severe check to the growth and vigor 
of the tree. 

Treatment.— Favorable results in treating this disease with the 
Bordeaux mixture are reported. It is suggested that the treat- 
ment recommended for apple scab be used against quince fruit 
spot and leaf blight, making the first spraying when the blossom 
buds have appeared, the second just as the blossoms are falling, 
and a third about two weeks later. 


RUST. 
(Gymnosporangium spp. ) 


Description.— The rust is due to a fungus which becomes estab- 
lished and develops within the tissues of the quince branches or 
fruit. It causes knotty branches and peculiarly distorted fruit on 
which there appear tiny fringed pits filed with orange colored 
dust giving the diseased parts quite a brilliant appearance. 

In a different form this rust fungus attacks the red cedar and 
the common juniper, forming galls on their branches. In these 
galls are developed spores which, distributed by the winds to 
quinces, juneberries, hawthorns and apples, become established 
on these trees and cause the rust. Usually the rust is not abun- 
dant enough on quinces to cause serious injury. It is usually 
recommended that the cedar and juniper trees in the vicinity be 
destroyed to prevent the breeding of the fungus on them and that 
the rusted fruit or branches also be removed and destroyed. The 


458 Report oF THE HortTicuLrTurRIsTt OF THE 


former recommendation is not always practical, and whether the 


latter course will do any good has not been definitely determined. 


QUINCE INSECTS. 
BORER. 


These are the same as those described under apple insects, 
page 406. The trunks of the trees should be examined carefully 
in spring and fall and the borers dug out. Various other remedies 
have been advocated, but apparently none of them take the place 
of systematically removing the grubs. 


CODLING MOTH. 
(Carpocapsa pomonella Linn.) 


This insect is the same as that which causes wormy apples and 
pears as described on page 412. It should be treated by spraying 
with Paris green or some other arsenical poison as soon as the 
fruit sets, followed by one or two later applications at intervals 
of ten days, or even less if heavy rains fall in the meantime. The 
poison thus used is also recommended for the curculio mentioned 
below. It may be combined with Bordeaux mixture when that 
is used against fruit spot and leaf blight, using one pound for 
one hundred and fifty gallons. 


CURCULIO. 
(Conotrachelus crataegu Walsh.) 


Description.— The adult insect is somewhat larger than the 
plum curculio. It is broader just back of the thorax and is a 
brownish gray color mottled with white. Its life history as 
worked out by Slingerland® is substantially as follows: The 
winter is passed in the grub stage in an earthen cell two or three 
inches below the surface of the ground. Here the transformation 
to the pupa takes place in the spring. The time when the adults 


49 Cornell Univ. Agr. Exp. Sta. Bul. 148. 
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emerge varies with the weather conditions. They may appear 
any time from late in May until late in July. The adults feed on 
the young quince fruits and possibly on the leaves. The eggs 
are laid in “ little pits” made by the female beetles in the fruit. 
The eggs hatch in a few days and the grubs feed in the fleshy 
part of the fruit until full grown when they go into the ground to 
pass the winter. There is but one brood annually. 

Treatment.— As-with the plum curculio, jarring is considered 
the most satisfactory method of combating this insect. The trees 
are jarred in the same manner as plum trees for the plum curculio. 


> is mounted on low wheels so that it can 


The “ cureulio catcher ’ 
be used under the quince trees. As the time when the curculios 
appear varies, probably with the season, no definite time for be- 
ginning the work of jarring can be given. The trees should be 
watched after the last week of May. The presence of the cur- 
culios will be easily ascertained by a few trials at jarring. If they 
are found the jarring should be continued as long as they are 
numerous. 


RASPBERRY DISEASKS. 
ANTHRACNOSE. 
(Gloeosporium venetum Speg.) 


Description.— This disease ordinarily makes its first appear- 
ance on the young canes when they are less than a foot high. 
Its presence may be detected by the appearance of small dark or 
purple colored spots, which rapidly increase in size and change 
from the dark color to the brown or dirty white in the center as 
the fungus feeds outward in all directions leaving the dead tissues 
behind. The slightly raised outlines of the spots vary in color 
from dark brown to bright purple. In severe attacks the spots 
are so numerous that they soon coalesce and form continuous 
blotches that may nearly or completely girdle the cane. The 
effect on the cane is practically the same as if so much bark had 
been removed with a knife. While anthracnose is preéminently 
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a disease of the canes it may occur on any part of the plant above 
ground. It is most destructive to black raspberries, but also 
attacks purple raspberries and blackberries and perhaps still 
other species of Rubus. Red raspberries appear to be exempt. 

T'reatment.*°— Since, in most instances, a raspberry plantation 
reaches its limit of profitable production when three or four years 
old it seems that a rotation of crops, combined with sanitary 
measures, is the surest method of preventing loss from this disease. 
As the disease lives over winter in the canes, the old canes, to- 
gether with the badly diseased new ones, should be removed as 
soon as the fruiting season is over. 

Experiments have shown that the disease may be checked by 
spraying with Bordeaux mixture, beginning when the new canes 
are about six inches high and keeping them well protected with 
the mixture until the fruit is two-thirds grown. Ordinarily, how- 
ever, spraying for anthracnose is not likely to pay. 


RUST. 
(Puccima peckiana Howe. Syn. Caeoma nitens Schw.) 


Description, etc.— This disease is often called the orange rust 
on account of the orange color of the spores which are produced 
in dense masses on the underside of the rusted leaves. Sometimes 
the spore masses occur also on the canes. The fungus attacks 
blackberries, dewberries and raspberries. It is quite common on 
wild plants and where these are growing in the vicinity of cul- 
tivated varieties the diseased plants among them should be de- 
stroyed to prevent them from becoming a source of infection. 

Treatment.— Clinton™ states that the fungus enters the- very 
young underground shoots and growing up through the canes 
finally appears in the leaves. Since the fungus grows within the 
canes and infection appears to take place at the root, the only 


50 Paddock, W. The Anthracnose of Black Raspberry. N. Y. Agr. Exp. 


Sta. Bul. 124. 
51 Clinton, G. P. Orange Rust of Raspberry and Blackberry. Ill. Agr. Exp. 


Sta. Bul. 29. 
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preventive treatment which can be recommended is digging out 
and burning the infested plants immediately upon the first ap- 
pearance of the disease. ‘This treatment will materially check 
the disease. Affected plants may usually be detected before the 
rust breaks out on the leaves. The diseased leaves have a pale 
orange tinge and present a sickly appearance which one soon 
comes to recognize as characteristic of rust-infested plants. Di- 
seased canes are also apt to be much freer from prickles than 


are healthy canes. 


LEAF-SPOT. 
(Septoria rubi Westd.) 
A leaf-spot of raspberries is caused by the same Septoria which 
attacks blackberries. It is discussed on page 419. 
The disease seems to be less troublesome on raspberries than 
it is on blackberries. 


ROOT KNOT. 


The roots of raspberries are often covered with galls which 
are similar to those found on peach roots (see page 487) and are 
probably due to the same cause. Our knowledge of these root 
galls is imperfect. To both raspberry and the peach they are 
very injurious. There is some reason for believing that the di- 
sease may be communicated from the peach to the raspberry and 
vice versa. Hence it is advisable to avoid planting peaches on 
soil in which raspberries have knotted badly. Neither should 
raspberries be planted where peaches have been affected with the 
root knot. 


RASPBERRY INSECTS. 
CANE MAGGOT. 
(Phorbia sp.) 


Description.— This insect works only in the new shoots causing 
them to wilt and finally die. This wilting of the shoots is first 
noticeable in May. The adults first appear in spring toward the 
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latter part of April. The eggs are laid near the tips of the new 
growth. They hatch within a few days. The little white maggots 
which emerge from them burrow into the pith of the shoot. Ac- 
cording to Slingerland™ they burrow downward in the pith until 
they have reached about half the length of the canes when they 
work nearly out to the bark and each makes a tunnel around the 
shoot, thus girdling it from the inside. They continue feeding on 
the pith at the point where the girdling was done, almost severing 
the shoots. After doing this injury the maggots proceed to mur- 
row downward in the pith, finally reaching the base of the shoots 
where they transform to the pupa stage. This point in their 
development is probably reached some time in June. They re 
main in this condition until the following April. 

Treatment.— As the insects work inside the shoots they cannot 
be reached with a spray. Undoubtedly the most practical method 
of treatment consists in cutting off the wilted shoots several inches 
below the wilted portion. 


SAW FLY. 
(Monophadnoides rubt Harr.) 


Description.— The adult insects are about the size of a house- 
fly. They appear in the spring and are most abundant in May. 
The eggs are laid from the under side of the leaf within the leaf 
tissue. They are usually placed along the midrib and larger veins. 
The tissue above the eggs turns a light brown in color, causing 
the infested leaves to become spotted. The eggs hatch in about a 
week. The young larve are light green in color and are well cov- 
ered with spine-bearing tubercles. They feed at first on the softer 
tissues, but finally the entire leaf with the exception of the mid- 
rib and larger veins is devoured. They also have been known to 
feed on the tender bark of the new growth and to do some injury 
to the flowers and fruit. Toward the latter part of June they go 
into the ground near the bushes upon which they have been feed- 


52 Cornell Univ. Agr. Exp. Sta. Bul. 126, p. 58. 
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ing, to a depth of two or three inches, where the cocoons are spun 
in which the transformation to the pupa stage slowly takes place. 
The transformation is not completed until the following spring. 
There is but one brood annually. 

Treatment.— If the leaves become spotted as above indicated, 
they should be examined, and if indications of the eggs or larvze 
are found they should be sprayed with hellebore, one ounce to the 
gallon of water, as soon as the young larvee are numerous. Both 
the upper and under surfaces of the leaves should be covered. 
Where only a few bushes are infested the insect may be easily 
checked by brushing the larve onto the ground about the bushes. 
If the ground is soft and loose most of the larve will be unable to 
return. 

STRAWBERRY DISEASES. 
LEAF-SPOT. 
(Sphaerella fragariae (Tul.) Sacc.) 

This disease is also called strawberry “rust” or “ leaf-blight.” 
It frequently causes much damage by injuring the foliage so that 
the plants are incapable of perfecting a full crop of fruit, even 
though a full crop has set, or as Thaxter states, it also attacks the 
fruit stems and hulls, “ cutting off the supply of nourishment from 
the berries and disfiguring them by the withering of the calyx.” 

When the spots first appear on the leaves they are of a deep 
purple color, but later they enlarge and the center becomes gray 
or nearly white. Portions of the infested leaves frequently assume 
bright red tints, and when badly diseased finally wither and die. 

Treatment.— Bordeaux mixture, 1-to-11 formula, used as advo- 
cated by Hunn in the Annual Report of this Station for 1892, p. 
682, gives beneficial results. When setting a new plantation be 
particular to remove the diseased leaves before taking the plants 
to the field, or if the plants must be trimmed in the field, the di- 
seased leaves should not be left where they can communicate the 
disease to the new foliage as it grows out. The following treat- 


ment is then suggested : 
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Spray the newly set plants soon after growth begins and follow 
with three or four treatments during the season, as seems neces- 
sary. The following spring, spray just before blossoming and 
again in from ten days to two weeks. As soon as the fruit is 
gathered it is generally a good plan to mow off the foliage if badly 
diseased and burn it if the beds are to be fruited a second season. 
Should drought follow, the plants may not recover from this treat- 
ment sufficiently to give a satisfactory crop the following year. 

Varieties differ greatly in their susceptibility to leaf spot. Con- 
sequently, one of the best ways to avoid loss from this disease is 
to plant those varieties which are least subject to it. 


STRAWBERRY INSECTS. 
CROWN BORER. 
(Tyloderma fragariae Riley.) 

Description.— The adult insect is a dark brown beetle, of the 
curculio group, measuring about one-sixteenth of an inch in length. 
The beetles appear in June or July. The eggs are laid on the 
plant above ground not far from the crown of the root. The eggs 
hatch into small, white, legless grubs. These grubs burrow down 
into the crown where they feed until full grown. Pupation takes 
place within the excavation, the beetles finally escaping about the 
middle of August. They are unable to fly. There is but one 
brood annually. 

Treatment.— The crown borer is most injurious on old beds, 
and as each plant that becomes infected is eventually doomed, it 
will usually be most practical to dig up and burn the infested 
vines. ct i 
GRUBS. 

The larve or grubs of the common May beetle and other closely 
related species, frequently do much injury by feeding on the roots 
of strawberry plants. 

The beetles lay their eggs in sod ground. The eggs hatch into 
white grubs, which feed on the roots of various plants until the 
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third year, when they pupate, finally coming from the ground as 
beetles. 

Since the grubs live in the ground until the third year after the 
eggs were laid, it is good practice not to use land for strawberries 
before the third or fourth year after it was in sod. 


SAW FLY. 
(Emphytus maculatus Nort.) 


This insect is only occasionally injurious in this State. The 
adult insect is a four-winged fly of the general habits of the cur- 
rant and raspberry saw flies. The larve feed upon the leaves. 
There are probably two broods annually, the second brood pass- 
ing the winter in the ground. 

The larvee may be killed by spraying the infested plants with 
hellebore, one ounce to the gallon of water. 
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period of bloom. .:.... .. > =< 5s:n50: see ee 367, 368 
varieties blooming with \..’..\. i's «permet ersi dare 396, 397 
Catawba : 
As fertilizer for Aminia 2: 323. - ee ee 370, 387 
Brighton ..c7 pe: Hp Ee 373, 387 


Catawba ..... ae ee oasis" ce eee _874, 387 


Grapes, Catawba — (Continued), 
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PAGE, 
AS eRiilIZOETORENGOORAC Ose). s:0.5) ve siacee a tta'g.e sree. sie; oe 376, 386 
IGE Gr fee. caer eee See 377, 387 
MHL eras win = a ego ee Aa: evened ton ona 379, 386 
Moremi ae eae gore chacle siefeiaeps cine pret eistsy- 380, 387 
Dee. So. sich calotses a Singi sae Baslese 382, 386 
WOE ois Der te oan tobi ow ne re 385, 387 
Fortulized a Mae ee etnies oes Bae CU Ge eT cas a eget 874 
period Of \bloomigesS22-- sess en eae Jaspeatitate ne aes 367, 368 
VAFICICH OLOOMIIN Pb WHIT caer aic es scan 0 cores ene eieiele as 396, 397 
Columbian Imperial : 
As fertilizer for Columbian Imp.. ................. 374, 387 
Hercules 250i ayaisih aire Bre ciara Seles 378, 387 
FORO ie gaia Hans per ako ue x slvns Peas eels eae ot eee eee 374 
period of bloom....... aye vis eivieshivie’ oa {e lapula' c/a sets ches Gere ote 368 
Varieties blooming with... 3. 235.cctssas ensaces toon 395, 396 
Creveling : 
Ag forguizer for Brie Ben fs. haat a) ose ee nares oe 871, 387 
Crevebnge 4 2.2. oe. seme. ee 374, 387 
FOUPMIZAG ios TST tor ca ee PEE RAU, od na aeteee 374 
POrivd OF DIGOMT”,: (cea alors ue scl SOMA «ence 368 
varieties blooming with! i272 HAS OSTA. 3.5 b. 395, 396 
Eaton : 
As fertilizer for Eaton....... MRletrecceinaie ae Mesh aisle 375, 387 
ICL CUICSWS a rics aces oe ae 378, 387 
LSU Ze hp, assnspsrake PSOE Reto sis sis. Sac snste civic stays) sieinee eer Nee 375 
POSriod Of DOOM, .....c AIIM vince nacr Swen te w ane, 0oR S tehie 368 
varieties bloGimINng WIth |. isc c. 5 VE MURa es ass 3 395, 396 
Eldorado: 
As fertilizer, for, Brighton l-cactatseys + ccs. «6 72, 387 
PIGOVaGG 10554 .- 9 sae remenghles os « 875, 387 
Herbenties i458 was bits oSiandes cco cen ves 377, 387 
POEGTUZOO, yo ocho eT ova areca ero) s aseielakate steehs 375, 376, 391 
period of bloom....... ...- for Lica Ha we sean PRE ON TS 367, 368 
warietics Dogue yitinds ce 2s eee seecdte anveess 396, 397 
Eumelan : 
As fertilizer for Eumelan........ .. oe Beare o 376, 387 
fertilized’, : 27 aejhereas peewee Va bie eile waters 376, 377, 391 
period of. bloom. «< onitep seers <8 A eiBie Ax elap's)-'s slat aiyote'de c 368 


varieties blooming with............ce+eee2 sevees . 895, 


396 
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Grapes, Herbert: PAGE. 
As fertilizer for Brighton’. :......<>..0sssscamenee . 372, 887 
FIGOPAGO. «co. sine d+ oer sete 375, 387 
HEYDENt =. scp 2 siccs o< tens oe eaters oe 377, 387 
Salem....<.. or eeeens sae a ate 
fertilized .2-..0-i.icsntevese) celewes 877, 892 
period of LOOM: «60.05. s ede eas 00 sans ob ses eee 367, 368 
varieties blooming with .......... RT Bek, - 395, 396 
Hercules : 
As fertilizer for Barry: «oc: 60:0. vis vere « slay sreieeeeneee 370, 387 
Hercules oo. ccc < as) cele ones 2 eee 378, 387 
PortiliZed. | <)he. sis. sais cinioe ree Sheresside tie», evate @lelearels i een 378, 392 
period Of DIOOM.........sccerenrcepecsnesscesenns seuimeim 368 
varieties blooming With... 6.0.0.5. sses0esen4 scene 395, 396 
Jefferson : 
As fertilizer for Brighton -.6 6. ssici-sicietacius lalate 373, 388 
JOMETSOND cs: <120m 5, 5c.g ese i jo0\o-spew eteane 378, 388 
period of bloom.......... seis mtb pe’ eles Cee aie enn 368 
varieties blooming with ............. ... jbo se ak a 897 
Lindley : 
As fertilizer for Brighton... =-1-+ eels eee 372, 388 
Eldorado: <..22:50-25.02 sccteeeeee 375, 388 
Herbertitt?s ats owislaqsenee coos 377, 388 
Daley td. os 6s sess 0 5 ieee ee 378, 388 
Merrimack... ...., ., £&:e2enes see 380, 388 
Salem..,..: iat’ an. ieeesaee-o cee 382, 388 
fartilized «0. (sein Saws GeidkiaDGlss AUERM Ra «eee 379, 392 
period.of bloom ......... 22. <..+-s«20aveNee rae 367, 368 
varieties blooming with iv\2..05% .2ti ts Eke wc ee 395, 396 
Merrimack : 
As fertilizer for Brightony,, «<0. 1)s2 . sie sels ae 272, 388 
Horbert .. occ. ame Tee va eae ee 3877, 388 
Lindley. . . . is008:2.0y fess ie s.0 ose 0 as Oe 
Merrimack.) (eet Seegaae = ce neces 379, 388 
Salem ©. is.0cd sac co eee ee 382, 388 
fertilized 2222: ces eoeewar seer "SRSTTIRRD, Habs s3-5 coca 380, 392 
period of bloom 2 vs i. ss senses s OMIERON Ss cis cy eele 367, 368 


varieties blooming with.7. 02200. dieses: oe ws een eae 395," 396 
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Grapes, Nectar: PAGE, 
ABTONMIZers LOR DMe nto. ces so eee te ee eee wcities es 372, 388 
DeCtar cr sateen eee alee ere, 380, 388 
joeratareliredol eared 30 Alene Be eeecsouerdeencadscdrateias. cr 368 
Varioties blooming withs'\.).. %). Hise Ri th os «= eis OUOn OO, 
Niagara: 
As fertilizer for -ATMiMiass J ctece ca eiste te wets ote le: sie tect 0 1c 369, 388 
Brighton seo ee A ee iis, a:acninn, BAD) BOO 
HIG OFA Oy <6 oceans See ee ons 376, 388 
Herbert et See roe Pasa cores rales 377, 388 
TMG y Mein tc oo c-ive Dw icleuow o encapeee 379, 388 
Merronacks-o 00242 eie amet ates 380, 388 
INL AN a a secede one foray ofa) ten stercle tives ater on ... 380, 388 
SHOWS Sos hie so Senate sepieaas 382, £88 
BCTIGU ORM EMIGEE, ofthc Nel a Sa kan ands) 6 anata coe 367, 368 
Varieties DIOOMING WIL: jase a. Cj salsisiseletes.n.s ei sj0- sey 395, 397 
Rochester: 
As fertilizer for Brighton.... ... ... Sate Danan ee rates 373, 388 
Rochester sgi.)ate. cars. ope eee ee store 371, 388 
PEVIGR. Of DIGOM stars os oo 7 ee baleen Febsceabeuehs arenes 368 
Varieties! DlOOMMNEe WIth cmtcm ics ee ctreenice eee 395, 396 
Salem : 
As fertilizer for Driving M50) 3. ond. 23> ees cae 371, 389 
HiGOrad Oe ies tcres chet RE eainereie electors 375, 389 
Hlerberts fad +27 250 00 22 tee endo 377, 389 
Landley ss cP32 083 2 SIR se sien nates 379, 389 
Merrimack eyes esa « den we eae 379, 389 
Salemi ac. caa: 6 SOMOS LO 881, 389 
fOrtalizGA Oko iewix cn toe es ARE OBR AIG is oxoinnss 381, 382, 392 
WOKIOW Of HIOGIG 6 5: ohne st tnd aisle Wem smnmimaeme-er tales 367, 368 
Variotics * bigorminp Wilts «5:00 520 6 cies | vewa men slae 0 335, 396 
Station 125: 
‘As fertilizer for Brighton...-..... 016 «wo. a i 373, 389 
Station No. Qi ctessasicegs7.0- masses 383, 389 
period of BlOOMII Ge sits ee, cn ne na AECL GMa, laeS) alia 368 
Station 146: 
As fertilizer for Brighton. ........cccscecceceus soe 372, 389 


period of bloom..........+-..++ Feel eT SAS HOES 368 


494 INDEX. 


Grapes, Station 156: 


PAGE. 
As fortilizer for Brighton..;7. .i4,209/ss/csueutes dasa eee 372, 389 
period of DlOOM, « 6<..:<jewlads © dias s >.> o's c Beles en 868 

Vergennes : 
Ag fertilizer for. Brighton 3). cies)! declan sce 372, 389 
Vergennes. ....... ie al eae 383, 389 
period of DIOOM, . ... oc e:dss A. wo ye eons Ata 3 ialbce a ce 368 
varieties, blooming avithsiw.G. oc... ss + scree seminar 395, 396 

Worden : 

Ags fertilizer:for) Aminig..j5..:... 25s c> > sealer 370, 389 
Black: Magle.. . «0. .%++ cif saaee eee 370, 389 
Brightonsr. «oc. sis suceee ee 373, 389 
PlGOrad Oseisi0025 | eee kas 1 eee 376, 389 
OPDOTE oie ad aos oe eden -. 377, 389 
Land ley’. ..«/..cjscrb Jae tn wenn eee 379, 389 
Merrimack: :.. «<<. « ste;s,40eute eee 380, 386 
Salem. < 0. 6ss00s00s 44 eee 882, 389 
Worden. cane cease + 5 @cilo lteter 383, 389 
period of bloom... 6.6 gyck eau see son en 367, 368 
varieties. blooming With 2.7... - 0s... qs <.se) 02s ee 395, 396 

Wyoming: 
As fertilizer for Aminia. . ... 0.1... > <0's 4/10 sue 369, 381 
Brighton oz «09 isejedsagls epee 371, 381 
Wyoming........ Me 384, 381 
fertilized’. 6. sis s oes tay Pade s ae sites 3a lssate Caleta 384, 392 
period of DIOOM ....« sealife Fs <v -ce ice -y aie 367, 368 
varieties blooming with .............. = ain oven Sree eee 395, 396 
Gymnosporangium, DOES ON... 0. 2 (aulRGasscnsceecueesssenee eee 401, 457 

(See also Rust). 
151 

Habits of striped beetle... . ... <a es-.csece ners 00a one Jolsle ewlatlnene ann 254 
Haltica chalybea, Notes On. ......5. Woden selon taseiets bets eek sia CK ak 434 
Hens, feeding experiments with, 6) 082) I4id. eee cers ceeds oss he ore 96, 117 
Hominy feed, amalys0.....0. :.::c:< sc soja oelrveeatle Milas Wa aineelatd ys os om oe 54 
Horticultural Department, report Of. 170; « sinew cielo ai-rw oletetele hele nisiete= 4°, eae 319 
work of, ‘SUMMATY fst sls vais 5) 2) 16 


Hudson valley, fruit disease survey Of... . 0:6 cws.sjie)s bie Soviets s oss os ee 184 


1 PAGE 
Pe INCULES, (ANI NOS 1 tiaki an ahs Wid acini laas sk 4 Coo) yg Ae a red hues asia 237 
MISCeLMANCOUS IOXAMINAION. . ac «sic 4 caine ee awisioanpee ot Sew hn 243 


Insects affecting apple, pear, etc. (See Apple insects, Pear insects, etc.) 


predaceous, attacking forest tent-caterpillar ......... ........00: 308 

ite EGON Worle moles: Ollintc saves si. crneats Gane So istesiies earlier ce 10 

iron sulphate. for gooseberry mildew. « . . . «» <-<mndseekelane'sye ndmin'e peas «ale 827 

per TAClCus GH. CHELPYATGOS® o o/s, <5 <oSrtgait: Liv iniske Homie pele asime eg |Site aces iso, 197 
L. 

PABSIROLHL OLOTECHLTYS HOUCS © O11 Gifs aclu ota ts ele ls Mach See ete ed oe a creiere ate 429 


(See also Black-rot, grape.) 


iaurelioreen; composition Of. fy nse. 35 ee) see se ees Aopen nialien aie fone ear 244 
Maw, concentrated feeding istutis: 2.2524 Petts OO eee Seem bins stacae 69 
POE GEAR ARIS Sal tate citadel ectatet cates Wetec thai ed Paaetet eae tee ae oem e 225 

to prevent fraud in the sale of Paris green.................0-eeeees 245 
Lead, arsenate of, formula and preparation, ............ccceececssccesess 310 
Ppa PHPH i. Plain « OCCULTENCE 12.0.6". SR eal ee ee ee ewe 211 
UNCC OCEULFENCE ooo na ne tiataecieixt Bk TCE eater e oe 212 
SULaNVOPLEY. ,OCCUITONED: «o> cc dua Mle. «Rete ESO ate 216 

CUTI PEACH, OCCUETORCG. 5m Giaes cin cae Shia ie Wa ooleaiegietie cee eens Sy sea 208 
PIN. MR CULT ONCE Seiad y ies. cae Rb ETS Wie. we bigot Rnee dea ties clkae 212 

REGrel Uy Oxcessive jranspirathon 62. lass oh 5 evs. Vo dats ctv gare ae 154 

GE CAMMMOWER sisi fois ate he RG een Vee Sen Sein at RE 164 

HOREW. o.< wihidiais, is aa «Galera oe tein ape al erat aye ieee aa lin ee 159 

BEAT io) «inte ba oivis age elie ae ae edema ree ame a 165 

SUP AT DOCS ads i2 sac doves ce SOUR IIN SO ROE Oem 154 

Apot, apple, OCCUFTENEEs . :5.5.6 46.4 isiding's aaa 2.9.5 44 5 HE ee re 191 
blackberry, occutrence.;+ i cess asaaras shld ss SR 195 

GHELTY, OCCUTTONCEs 4 0 sic Daadsjadaes ova ae 5 BE ORS oe 196 

CMITANU; OCCUTTONGE, 5/6456 estes Hole cco Sale te TR ee ee 199 
Husarvum, Of carnations es .<a40scasc< oe POD IE RL 181 
PCBIOLRYTULN: PONE, NOLS OW... oma wa tations ales --s essa spe WN ainie nd OS athe 400 
enbuce; tertiuzers for forein’, NOES «5 juries coe one ee a ens ee 19 
BMC: DAAOUOR OL oe sce a's, o,< & Sn wepeie RR eras IGCe erat hais Sas ae wie ares So or 12 
Lime, air slaked, use against striped beetle. ......... 0.0... cece eee eceeen 268 
ROC RCH ATIRLVECS: 5.55.5. c0 sv an! wa a oeaSps ele eo as ps ww aoln suk. bb kee eos 44 
London purple, composition of ..... Adee CO ACE SRR OEITE IER ILO Won 244 


Lysol for gooseberry’ mildew.............. PEED ST PRET ATT Oy 324 
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M. PAGE. 
Mailing list; names Omi /)44i sis SaSapiedu ces ao ep sce vem cnet ooogs a, On 
Maples, leaf scorch fs, 65.45 waits v.00 ¢ns0 000s 0's.c/be 0.0. 6:00 sik meen 165 
Meteorological TeGord. |e. caus pdowcu esr eccecscess swiws on nie 467 
Mildew, gooseberry, notes on treatment ....... 2... cece ceeeseneeees 19, 321 
powdery, on field grown cucumbers, ..........ceeees « ceseeee . 174 
Milk, pasteurization experiment ....6... 00.05: beece seen tes selene 127 
pasteurized, bacteriological tests .....-..0...5. 2 ececccnscces en eine 141 
Miscellaneous feeding stuffs, analyses. ..... ....-ssscccncercccve sesueen 63 
Mixed feeds, analyses... «0 :.26:5.000sinocine sn 6 os 0s sien. mbes Seams enn 55 
carbohydrates of...... . ee Te 60 
Monilia fructigena, Notes OM. i... een mea. < = be sie deedeihe aes 420, 488, 453 
(See also Fruit rot.) 
Monophadnoides rubi, notes OD. sj..ieececce ress coocesss se sue 462 
Mytilaspis POMOTUM, NOTES ON. v0 ej000s We oman osd > <0> domme ee 416 
Maj2us cérasi, NOtES ON...-. 26. saseeresis os 166 nd po ayelesbys yoyo s beey a ae 423 
TIDIS, NOLES OV. . 2. 24. oo viaveisomso o0 50.« teyelpvisinierns 9 et ele en 425 
N. 
Natural checks of forest tent-caterpillars..... oie s dias viele abies eal aan 297 
Nectria as a cause of tree canker......... stade Riprite al waricin SOREN , ans ahaa 331 
Cinnabarind, NOtES\ON 3. s eeeaes see s e eee eee ers - . 425 
Nematus ventricosus, NOES ON. .-.605<0000'cccs ccs sismaeles senite eenneee 426 
New York apple-tree canker... .i.0scccaesscecrs-sin nqounedcanee en 331 
O. 
Oat feed, digestion experiment... ....< 4000 cosas, ddete® 7 GSlatsw 0's ets ee . 60 
feeds, analyses; jet ses, boxe Ossi. sia bere ac fee eee a\éwbGad eee 56 
Oats, CANALYSOS ovin.wjs:0qusrelavinelets «5: s0/0 waniaya oo aia @ibeya Eb re roves ST tins rete Pepi 
Onions, bacterial rot OF 5:03 505 diese noc oie ss o os bMS LAR le eee eusenar 169 
Slippery, CAUSO OF ooo ans cosine sin-ocm ole AUN eat le) Oe talclminn ein 171 
Orange rust, OCCUTTONCE ., «0.2.6 6.55 nnac. ie Meee berae ere 2 his's State .. 194 
Pr 
Pacific coast apple-tree canker, notes ON... 0... 1... sete eee eeeee vanes 357 
Paleacrita Vernata, NOES'ON:,.. .. ses sales se eee eee aca sy a eee Mp: i! 
Paragrene, composition OF 2... ss0a0sscns eosael a55 Vi ees ns sen 248 
Parasites of striped beetle. . (2° sas.s.s-s.« sar" sb oe nisierateiee tale nie ohn are a . 260 
Parasitic enemies of forest tent-caterpillar.................eeeeeeee op apale einen 


Paris green, adulteration 2/0. /26,.<:+ «seesce vases Cabaweevteeeee «os Cale eee 


PAGE 
Paris green, analyses .........000sess00% Malecid kam wale MRC ab ae = ricaels += 237 
CRRTRIEE POMIDORERIONL «2 ia, a sos 3 on ae o/s'0 sk aie cle dilimags nines a 238 
eee LOCER ra rotate asta hws iahn) arsed ste veya ola ate eyetohe™ archaaral etal 245 
law to prevent fraud in sale of ........ ........ are tea 245 
PER MSE: Gers cont vic Se aaR. Sects nn mene DES, Ente ee 243 
pure, soluble in ammonia ....... .....--.--seeeeeeees cee 263 
STG ANU AO oa sed: ce cs visa a seve ei nfsharsie eas at tine ates are etmiee 240 
Pasteurization at different temperatures, data ........... ... «+ 144, 146, 149 
CONMBUGUSise tan tale tie. Cede SE oka ea a eerste esi 133 
GISCONINUOUS Hc oe Serer wie wie Cre ad eaten « Brea EPs 
Pasteurized milk, bacteriological tests. ......... ©. s-cecsescccsrercees 141 
REET AE CRCLIO DION OL 9,3) co y's eis bigs avy se ah Cale Ao'gt a sin 5 pple tn se ela 136 
SVTUCGiTSVATGh GUO) Bees Cae SUSE ERO Pee CEC OI. EEE Mechs Seine Acie 127 
mone direasod im the Hudson valley... < .. .» «00s 5)fanssasiae sepia seins ees 207 
notes on: 
COW Sallie, 5 etek o scsk eis ee am ee Jeane eats 'o cis area 437 
POTEET 2 er agu alto carysha aban 2, ts Soret cade des tae Bei 2 7 fclaye sich 438 
STAN ia-9, 5 cise «(els ayn tes et wiofdc essai a, s:enns TOS ate 438 
leafisGurlis.2%< kat o¢ar6) wien oct evens a apePtar = 4.8 PME TSE nate ene ne 439 
dittle peaches pss =is/, 1m BR ae OY ESOC, Be ape « 
TAMRON: -cpsiancsrerceid ccnp ss ei © 22 ong AES, RECS DATA AE 438 
BOOGWETIOG: f 5:s4sretereiotarera¥ els tater fe 2s ¥4alo at te atets dotatohotan ate ete rete jeetee 437 
yellows ........ sis bh 5 See hs SARL A erate ee eee cree rere rarer 440 
insects, notes on: 
ONCE cteters tic areas lone ist ict Stns a ccaroe ctseeay mene nee Pere 441 
PUG TONE Sees waive dbgewls See ee cosh ape me ete Mel ete 442 
CUTCHLIO: So sons bande wen eee CaE es ici eee Sen Exceeds 442 
Mee park DOCUA coon e eas eae sess aa Se BG (o aires cia; roves 442 
BaniJoee sale ca sacecce spin taciek «6 sie ce leht meewioneeere oer 416, 449 
Rear diseases IP Phey ELMLGSON Vallenyes tere oeaiciniza eu im hess Stages (orevolousysie!rq5saya)oiesyeqole 209 
notes on : 
PPO OMS TA. in-state oferta eat Totes ad epee S tao ey elena 443 
CENSTAl CrOALIMON FAS ANS tien tiste hale Siateres outs k wiehos iecioe eee 452 
|¥21753 10) 6 Fed 2) PRR es SESS SR MR See SE BMRA IEEE re tit 
NESRER ODO ho o:c)e ase err ne ai ie ior te os hare art ota ace 445 
Ll SS 8 Oe ee ere ce cre me. 445 
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Pear insects, notes on : 


PAGE. 
Dark TACO’ sv 6s ¢ cacao oisielw 'acererw sinialeew elei sin /0lh (ele acts ey are 446 
blister Mite ...<eessrerscchsae sacckslnsed dee Behe 446 
DOTGT Se x opie crs oe eivic ss mea ninie serene cies . a's svie.ns eweee aetna 
bud mothe. ws se cceden sas cepews ss spielen ieee 447 
CASS DEATEFS’ 010.5 3 esis vw vole eo Cateye epee . 447 
Cigar-case DeATer ..... + <0 vecseeet nv eens onsen ek een 447 
COMHNG MOG 5... dns apes 0 cee wes oe mn mee woe 447 
general treatment against ...... .. c.cs00 sevccncssoasoueen 452 
lea€: blister MiItE. o.2.45.6 iss o010e 400 ow rwtelete aie sie pole 447 
oyster-shell bark louse... 6.6600 sev e0+ vs ae 1 oan sia 448 
POSE MUG SO ih oie ees wie ws bys 5 5 00S 8 8 < lee map ee a 447 
DB YMA cic wis oat cies wat See se Sis eters ee 448 
pistol case bearer. .....-. ces ew eect es paces tes ae 447 
San Sose scale. .fs.b5 5) Cenc cose se oer as eae 449 
serufy bark louse... 2 6s.0200sc0 Soe ten! ost ee 450 
Sinuate pear-borer 2.2 2 aso" ts lets! ade she 451 
SUVA? oa at tei caer Geo s.ar Yai gnda’ ccarerwtepeteroten Shel ere) orstatel etal eter 3] eee anes nee aan 451 
SCAD, OCCULICN CE 0:0: 6, 0: 0vaie coves srexalel ste 9143 3\010:0 corvnano tains Be tee ACN anes ee 209 
Periodicals: received, LiStc.< :cysictsvarsss.0\01 sieveis.01>-: ato skese ate oroctelstel> Mie see eee 25 
Phoma causing raspberry cane blight.......... ..0.eea dass eee 214 
Phyllachora pomigena, notes ON .........0.+se20 seccerencewss- ee sees . 405 
Phorbid, nOtes OV. 5, o0 2.0 ss 5,005.0 c reais, oddone. szsabisen are ene 461 
Phyllosticta, Doves 0D... .s05s  waes ena'ps sees ssce ss) o= ue ea rn 400 
(See also Leaf-spot.) 
Phatopiits pyrt, Notes ON... «=< sess: = 2-2-9 Piedad feds Sala een 446 
Plant diseases, notes on.... Tahini eee ee ppirise », eis eaee cee 168 
food elements; trade values .5252.0.2 265 ook oo oon eet _.. 224, 235 
Plasmopara viticola, notes ON ......000 cee cece eect eer ete seectscnnes 432 
(See also Downy mildew, grape.) 
Plowrightia morbosa, Notes ON. ....... cee cence cece eee secceracccsscses 452 
(See also Black knot.) 
Plum diseases in the Hudson valley. ..........cccescerececeecccesrcccces 211 
notes on: 
black Knob: o.0:sic- cis sciera avelnjale.e.c/otepeteleste Get eis ciate ts tell 452 
fruit Tots. &.. ap ecoseane ee cliee eerie PT ic 0: 453 
leaf-spot on 65 oss ~ <5 cassie yenew eres © eres s «=e peer 454 


VONMOWS . 6.5. 6:00: wcnieis. suite asialpe owas piel ee = = aan 7 454 


Plum insects, notes on: PAGE. 
SUECUME Tah eee oe eR ee eee ee eee Dee Reis ieerorernnerers cree ae 454 
RRM RET WEIN re oo tas oe cbs Cae ds Oe bee ecient eins wae 456 
plant lice....... NN AN A eel Sa pee Ort ns eoaiiar hegre bey ae .- 456 


Podosphaera oxyacanthae (See Powdery mildew, cherry). 
Poecilocxpsus lineatus (See Four lined leaf-bug). 


Pollination experiments with grapes...... sata baite o-Lbah teva Moa aie) wis Si ... 363 
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(See also Scab, apple.) 
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(See also Scab, pear.) 
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FARMERS’ INSTITUTES—(Continued). 
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Schuyler. soo ccaceses March 14 
Mutelessc22seseees~s 14-15 
Schuyler sesncanseees 15 
Eisters2 sess seeo see 15-16. 
Chemune Sears c aces 15-16 
Wutchessisecss's eee eo 16 
Schuyler saao- eens. 16-17 
Stenbenseawok see ees 17-18 
Ditchesseoseeeie cee es 17-18 
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Monroege sei. eee 21 
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Welhi-cosncavacces wceccoiadnackocenwene Delaware<cass20ccccce 20-21 
WOIBON won aeiase vtec uoseceus couoterteeae Madison. .cscecnecses 20-21 
Wests aton. .cocdscssosnswoee oo oe ees Madisoniscccecucsous 22-23 
ROWAN a Sc6s 1c dotes eoccos besee eee JeOMelsolicssccccckse 22-23 
JE LOE eas fees Sessa aoeotieeeouse Delaware ...--. sense 23 
Me WArveville:.s .csceajetsecsccesee memes JeflersOn\.a<<s0scceae 24 
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GilbOd -<- Sces caescceoec eee Soseeoeeee Schohariecusceessece 28 
Gouverneur os <iccosse stccee Geeeoeeeeees St. Lawrence........ 29 
(rand Gorge. csccss saccsmmsceceees ess Delaware ........--- 29 
SHenMDUINC:; .cccccesces-ssccerssesmeceen Chenango 2.<csssceco 29 
Hammond). 3. ccsc cscs coccss sserceee ee. St. Lawrence.......- December 1-2 
Halcottsville 5. cdecsocevsessan ose eeeee. Delaware «..cecscoce -2 
SVLACUSG) .seteciocseds aac cern oeees Qnondagarsassassase 2 
Ihexancton? eels. sescencese se lense teen Greene ssccsnsssccces 4 
ROCKdale) seen aseas esoseemeiteeeeeeets Chenango. .....- <.<- a 
Wisbon Centre, s.<ccsso srssse cle coeee sees St. Lawrence.....--. 4-5 
Hensonville .. csacodecsce sac tte eeeeees Greene scssesencce ee 5 
MOTUS: cose ccncccjcsoosscntosc one onseee= Otsego sscscccsccsses 5-6 
Roch@ster....c2scsccceutcoscon Vlseusee es Monroereiceseaecoess 5-7 
Madrid ...cccs.cocoowcowoou nase Pacceeto Pot wlawroncesas sees : 6-7 
WurhaM soocces tcccswcss see descents cee Green@cscancccacess 6-7 
Violtons cece ssceeeee eels eine 3s ET oN ee «| Delaware ss.cseoeees 6-7 
Bainbrid’e fost sc ccsocccccs sae olteee ee Chenangorsscsancece December 8-9 
Winthrop... 20. «sowsw sores ssateeee tats St. Lawrence........ 8-9 
Breakabeon!s 8. so ass case scscee ere eee Schoharie: ss<sessecee 8-9 
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DBWiGtVille”...< cccleasencisesunscsccmene Chautauqua ......... 19 
Rammlug; (i. s2 ote seoscicucoees ees BENG Gams. oscle tes abe 19 
PUCRLOW 320 w5 lo secc soca neee iets Mathison moss sce -/cc' 19 
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Judging Cattle in the Show-Ring. © 


By Dr. G. M. TwiTcHeLt, Augusta, Me., at meeting of New York State 
Breeders’ Association, held in Rochester, N. Y., Dec. 6, 1899. 


Success in this world is possible only through our ideals. In 
proportion as the picture in the mind is clear before the artist, 
manufacturer or builder is it possible for energy and intelligence 
to be correctly and satisfactorily applied. Out of great concep- 
tions alone come great results. Every step in the world’s prog- 
ress has been the outcome of large ideals in the minds of leaders. 
Sometimes men have stumbled on great truths, but these have 
been retained only as the conception of their worth and magni- 
tude has fixed itself in the minds of intelligent leaders. 

One of the most difficult things for a man to do is to break 
company with an old practice and establish himself in new lines 
of work. The tension of years holds firmly and when the thought 
of change comes and habits are broken, the danger is of drifting, 
and this is likely to carry to the opposite extreme. Men, espe- 
cially those who live largely by themselves, get most firmly 
grounded in their practices and find it very difficult to see the 
merit of what is clear and open to others. Go back to the first 
report of this association and note to what a degree the leaders 
of that day outlined what we are to-day urging, how from that 
time to the present the one thought of progress, along the lines 
of present demands, has been the objective point towards which 
they have sought to urge the people. Ever the truth has been 
the same, though year by year there has come better and still 
better appreciation of what that truth was, and how it could 
best be applied to the needs of humanity. The old time con- 
ception was sufficient unto its day and generation; the newer is 
demanded to-day in every field of activity. It is truth just the 
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same, but it comes in new dress, it centralizes and focuses on 
specific points and parts, it divides and subdivides, for the rea- 
son that as we probe into closer relation of things, we find that, 
in the perfection of our knowledge of parts alone can we, in any 
true sense, grasp the perfection of the whole. 

Have we ever paused to consider, as we should, how completely 
man may comprehend and control the most intricate problem of 
commerce, of manufacture, of art and music, and also how the 
greater his knowledge, the deeper his researches, the more faith- 
ful his investigations, the more profound will be his apprecia- 
tion of the mysteries which surround and develop his every step 
along the pathway of agriculture. More than this are we fully 
alive to the fact that as we grope, using our best knowledge, 
we find the way opening for greater and still greater results, 
results which are all the whilé bringing increasing blessings to 
the world. We stand amazed at the marvelous, which is made 
plain to our understanding by the delvers in the realm of nature, 
yet they are but putting together the fragments, but coming to 
a realization of the great harmony which exists throughout. 
They are not changing, but appreciating what is, and seeking 
to conform to nature’s requirements, out of this knowledge build- 
ing for the good of future generations. It is simply getting at 
the harmony of things which alone makes possible improvement. 

Anything and everything which will aid in strengthening faith 
in the underlying verities, stimulate ambition to grow, arouse 
competition along lines which lead to better stock and products, 
educate towards an appreciation of what must be taken in its 
entirety in order for the man to be a man in the best sense of 
the term—all this is demanded in the field of active duties to- 
day, and will be in all the days before us. Hands are to be but 
willing servants of active brains The power which lifts the 
standard of production or rate of. speed brings to the forefront 
added lines of beauty, and a higher degree of intelligence must 
have keener appreciation and a clearer ideal. Have we ever 
thought that it is only in our ideals we are to find safety, and 
no where else, whether it be in the field of the moral or me- 
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chanical. They are at the foundation of advancement. The era 
of muscle has been superseded by the era of brains. All the 
conditions of trade conspire and inspire towards a higher stand- 
ard. Whatever our fancies, practices and natural inclinations, 
there are outward conditions ruling in all departments of com- 
merce and manufacture which govern the farmer as well as the 
tradesman. The farmer is not merely a producer to-day, what- 
ever he may have been in the past. Out of his manifold forms 
of improved machinery, by which he is able to increase output, 
he becomes a manufacturer, and the laws which govern in the 
realm of manufactures govern in that of agriculture. 

Not alone profit out of sales, but saving in cost of manufactur- 
ing, whether it be milk, butter, wool, fruit, farm products or 
poultry, saving in wastes, saving in labor, both of machine and 
man—this is what gives success in the shop and mill, and this 
alone will suffice on the farm. The necessity for constant study 
of details, close watch on all departments, constant weeding out 
of the least profitable, seeking for reduction of friction in oper- 
ating, is appreciated on the one hand, else there could be no 
successful manufacturers; it must be grasped in its fullness if 
there is to be satisfaction and permanence on the farm. 

It is no new thought I am giving utterance to, but simply the 
presentation of a principle, accepted but not governing, else there 
would be no call for the discussion of this system of measuring 
values at our exhibitions. 

We have reached unnatural conditions in the breeding of all 
classes of live stock. Functions natural in their origin have been 
intensified, divided,subdivided and marvelously increased through 
the ideals of men backed by the dominant will of an objective 
mind. The exalted position maintained to-day by individuals 
and herds is not accidental, neither is it permanent. The higher 
levels are secured and maintained only by persistent application 
of one’s largest conceptions, the subjective mind yielding surely 
to the positive influence of the clearly defined ideal in the mind 
of the master. To-day I plead for this ideal, necessary as never 
before, in order that the forward steps taken by the seers and 
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prophets in breeding may become the standing ground of the 
great mass of breeders. Altogether too large a per cent. of our 
animals, of all breeds, must be stamped purposeless, partly from 
lack of skilled breeding, but more for want of skilled breeders. 
The standard of every breed is to be measured by the highest 
level reached by any individual breeder who seeks to secure and 
fix the essential qualities recognized by the fancier, ard those 
also demanded in the actual tests which determine merit. The 
unmistakable evidence of marked family characteristics only 
emphasizes the lesson of the hour. 

Animal life, like clay, yields readily to the hand and eye of the 
skilled worker, but, as the standard rises, the plastic nature be- 
comes more positive in its type, as it grafts on the mental con- 
ceptions of the man at the head. Gentlemen, the day has ar- 
rived when the true breeder must be reckoned an artist, for un- 
der his touch he is painting color of hair, skin and membrane, 
shaping form, developing beauty and perfecting symmetry, 
while all the time intensifying those organs which alone can in- 
sure rapid and heavy production or growth. Alongside the 
great painters and singers are ‘to be placed the seers in breeding, 
who have founded herds and established families noted not only 
for breed and type characteristics, but alike for great individual 
worth as producers. They fill the stalls in every breeding estab- 
lishment, ‘they are multiplying on every hillside, they are adding 
wealth to the farm homes of the world, and, more than all, they 
are waiting to be led out into larger fields of service as men come 
into clearer appreciation of fundamental principles governing de- 
velopment. 

Consciously, or unconsciously, we measure an article, indi- 
vidual or animal, at the first glance. Why we like or dislike we 
may not be able to state, but the impression is there, and future 
examinations seldom change the result. This intuitive perception 
may be more keen in the minds of some than others, but it is the 
safeguard of the world. Out of it have come the results of the 
present in every field. Searching for the why and how, men have 
been led out into larger conceptions, where ideals have taken 
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more definite shape. All do not have intuitive perceptions in the 
same direction, but all do have intuitive perceptions in some direc- 
tion. In judging, we always measure by our ideal. It is the only 
safe standard; it is what we would have if we could transform to 
suit our fancy. No matter what the system, whether in public or 
private, here is the bar of justice to which the individual animal 
or product is to be brought. 

Granting these premises, what is their application to the topic 
of the hour? Just this, that the method of judging should be 
that which will be of greatest service to the individual owner 
and exhibitor in the to-morrows before him. Men may come and 
go but breeding is to continue, and always along the line of im- 
provement, simply because our necessities will force us up and 
on in the study of animal economy and the appreciation of animal 
machinery. Have we come to the full standard of our ideals; if 
so there is no future for us, and we are but cumberers of the earth. 
If not, then is there a call for the bringing out in clear and unmis- 
takable lines that ideal which we would create and establish, an 
ideal of form, courage, intelligence, service, and as we reach after 
and seek to grasp its outlines, they will still float in the upper 
realm of our consciousness, but the standard we shall attain to 
will gradually rise toward the ultimate in quantity and quality. 

It is the natural tendency with men working alone to drift 
unconsciously into fixedness of habit. The evil attending this is 
recognized. Out of this condition comes the low standard of pro- 
duction, the large per cent. of unprofitable stock, the quantity of 
inferior products, the evidence of a want of appreciation of the 
best means and methods of marketing—whieh, to-day, is fully 
one-half the story. Out of this condition comes the opposition to 
books and newspapers, the feeling that agricultural colleges and 
experiment stations are fads and not necessities, expensive luxu- 
ries which may benefit the few but cannot be of service to the 
many. All this is to my mind perfectly natural, and while we 
can see a great advance, as we mark the milestones of the past, 
there is needed a getting down to simple problems and a study 
of parts in sole relation to the whole, and with the one thought 
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of purpose. When in our examination we take up the evidences 
of temperament, there is opportunity for close observation in 
determining fitness for any special service. Between the nervous 
and phlegmatic there are many shades, and to classify so that 
each shall have credit calls for skill, the result of practice. Yet 
it is just this skill which the milk producer or dairyman must 
have if the weeding process so necessary is to be intelligently 
applied. : 

The pathway of human experience is strewn with wrecks where 
the cold phlegmatic man has attempted to fill the sphere set apart 
for his nervous neighbor. Large production in our dairy cows is 
found only in the more highly nervous organisms. If this be 
balanced by intelligence, then we have the profitable producer. 
So is it with the driving horse, the egg-producing hen, and there 
must be some method by which, in our annual fairs, these ele- 
ments of success may be made clear to the man who has not yet 
entered into an appreciation of the importance of these relations. 
The worth of the individual will always settle the question of the 
worth of the herd, and to bring out the individual characteristics 
of each one is legitimately within the scope of the score card. 

We need to fix permanently in mind the fact that form governs 
purpose and that there is no place in the economy of the closing 
days of this nineteenth century for a man or an animal which is 
not built for something specific. So important is it that we must 
graft this thought into the warp and woof of our being, if we are 
to stand successfully in the competition of the next twenty-five 
years. No one opportunity offers such advantages for getting 
clear and unmistakable evidence of what is demanded to-day as 
the annual exhibition; but to realize the most, a man must be a 
competitor and not an indifferent visitor, and the system of 
awarding premiums one which will furnish the greatest possible 
amount of information, not only of the strong, but especially the 
weak points in his animal or product. It is this and this alone 
which will educate, which will improve and advance. There are 
valuable animals in every herd. Are they the result of well- 
directed efforts or are they accidental products? If the latter, 
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then by a better knowledge of parts we need come into a more 
complete appreciation of how these accidents came, that well- 
directed effort may more rapidly increase the individual value of 
the herd. So the scale of points and score card fit naturally into 
the daily work of every breeder seeking to improve. The man 
with the card in hand who is to award the premium may not be 
as much an expert as the man who holds the halter, but the re- 
sponsibility is on him to put his estimate on every part in accord- 
ance with the standard of perfection, and then place his name at 
the bottom of the card. Few men will show favoritism in such a 
field. More than this, these cards are the safeguards of the 
expert, as they furnish the story of his work in detail. In case 
of errors, the remedy is easily applied and justice done to every 
exhibitor. 

Instead of comparing animal with animal and forgetting the 
points of difference, as must be the case as soon as the class drops 
out of sight, we have here the full record to be retained for the 
protection alike of the society and the expert. 

As we are to consider the subject with reference to competition, 
the object of competition must be clearly recognized. 1 assume 
that the mercenary spirit, the winning of a dollar, may properly 
be set one side, for if it enters it dwarfs and destroys all possi- 
bility for competition to be of service. The man whose sole pur- 
pose in exhibiting is to win honors and dollars is not a breeder, 
but a camp follower. His herd will retrograde inevitably, for his 
conception is purely selfish, and while selfishness plays no part in 
the development of a producing herd or animal, it always stands 
as a bar to progress. Competition for intelligent comparison is 
educative, and education lifts ideals and broadens vision. For 
this to be possible the association under which an_ exhibition is 
held owes to the exhibitors certain specific things: 

ist. Ample room for protection of stock, and examination of 
same by the public. 

2d. Generous advertising of individual exhibits. 

3d. Permanent and ample pens for judging, with seats for inter- 
ested spectators. 
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4th. A system of awarding prizes which will insure justice to 
the individual exhibitor, and at the same time furnish to him and 
the public the reasons leading to giving or withholding an award. 

5th. An expert to award the prizes who shall be required to 
remain one-half day after the work is completed to meet disap- 
pointed exhibitors. 

6th. A blackboard on which the sectional values shall be placed 
as given by the expert, where all who desire can follow the work 
in detail, and be led to question the decisions. 

Breeders are sharp and shrewd, looking after their own inter- 
ests, but they are reasonable men all the while, and if they ques- 
tion an item in the score, the expert, if he be worthy the place, 
will, by pointing out the defect, satisfy the owner or correct a 
mistake. The greater the publicity the less cause for criticism 
after awards are made. 

If the object be to promote agriculture, stimulate love for 
better stock, and strengthen purpose to procure the same, then 
the show ring becomes the one great object lesson of the year, 
and the system of judging the educating influence. I assume that 
we have passed out of the old custom of appointing a committee 
of three, and recognize the certainty that a single judge in a 
class insures more satisfactory results, providing the full record 
of his work is secured for the exhibitors. We are discussing 
animals, not owners, and the awards should be so placed that the 
cry of favoritism cannot be raised. 3 

Two systems of awarding premiums are before us, the compara- 
tive and the mathematical. The advantages of the former are 
that the work can be more rapidly performed, the ribbons placed 
in less time, and expenses reduced. The disadvantages are that 
no evidence is furnished as to the reasons for giving or withhold- 
ing, that there can be nothing educative under such methods, and 
it is impossible to prevent the charge of favoritism. 

The advantages of the scale of points and score card are not 
that the awards are placed more equitably, but that the full evi- 
dence is on record, part by part, a copy to be furnished the exhib- 
itor, for each animal scored, that the study of parts thus stimu- 
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lated will surely lead to a more equitable balancing of the whole, 
preventing the natural tendency to over or underestimate, and 
forcing the conviction that the value of the animal lies in the 
sum total of the value of the several parts indicated in physical 
and mental make up. The disadvantages of this system are the 
difficulty in making equitable mathematical calculations, deter- 
mining the per cent. of value in each part, and measuring the 
individualism of the individual, something not easily put on 
paper, simply because partly intuitive. 

A perfect system for awarding prizes has not yet been devised. 
Human intelligence has not yet compassed the whole problem, 
and certain inequalities must surely be noted; but when the neces- 
sity for a sharper insight into the worth of parts of the great 
machine is recognized, and the certainty that a study of parts, 
and the relation each bears to the others, is sure to stimulate 
the breeding of still better animals, the possibilities of the score 
card, both as an educator and promoter of good judgment, must, 
I believe, be admitted by all. 

The criticism made that no two judges place the same value on 
parts has little weight, all the exhibitor at any exhibition can 
ask being that the expert preserve an equitable ratio of values 
in placing the awards. If another expert scores higher or lower, 
it is no argument against the system, it simply speaks of indi- 
vidual estimates. If on another occasion the figures are changed, 
it only confirms what has already been indicated. Criticisms of 
this class are captious, failing in that they belittle the educational 
feature of the score card while magnifying the arbitrary ruling 
of that method which furnishes no reason for judgment. If ex- 
hibits at our fairs are to be maintained, and the number of exhib- 
itors increased, this question of judging by some system which 
will return to the individual owner full evidence of the estimate 
of the expert upon his individual exhibit must be perfected. 
Under the committee and comparative system the rights of ex- 
hibitors are altogether too much ignored, the work of judging 
is hurried, and would-be successful breeders become discouraged 
and drop out. ; 
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The exhibitors make possible your exhibitions, and they are 
entitled to all the evidence in every case where an expert sits in 
judgment. The responsibility is upon fair managers to provide 
not only reliable experts, but some system by which the awards 
may not only be placed in justice, but all the educational benefits 
possible secured to every exhibitor. 

In the breeding of to-day utility swings to the front as the 
chief standard of merit. For this to be secured and perpetuated 
the importance of careful, painstaking, systematic breeding must 
be everywhere insisted upon. The standards of growth and pro- 
duction must be raised next year, and prepotency in transmitting 
desirable qualities inhere in all our blooded stock in larger degree 
than ever. For this to be recognized and made positive to the 
breeder every score card should carry the reasons of the judge for 
his cut on any part, and so full a description of each section that 
perfection will be placed above the line of present attainments. 
The man who can find nothing to change in an animal or product, 
and so gives perfection on parts, is not an idealist, has no high 
conception of perfection, and while for the time he may please 
the vanity of the breeder, his influence is sure to dwarf judgment 
and lower the standard of excellence. With the fact before us 
that the sharp competition of the future will necessitate larger 
output and finer quality in order to secure desired revenue, the 
obligation falls clearly and sharply upon the breeder to enter into 
closer sympathy and clearer comprehension of the intelligent 
machine spending itself for his blessing. 

There’s a wonderful degree of satisfaction and assistance to be 
obtained from a close study of cow and horse, hog and hen 
physiognomy as well as anatomy. Nothing will so rapidly bring 
a man into close sympathy and fellowship as when he is seeking 
to come into, and unto, an appreciation of the traits and trends, 
the thoughts and aspirations, and, more than this, hindrances 
which make up the forces at work in the animal constitution. 
We talk about being helped or hindered by our environments, 
_ but, do we stop to consider the environments of the dairy cow 
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from which we are seeking to reap a harvest of gain, or the horse 
which never falters or fails of the best there is in him. 

The whole line of production has become so abnormally un- 
natural that the man at the helm must be in touch with more of 
the forces at work in the bodily structure of his animals, if he 
would contro] and increase production, size, rapidity of growth, 
style, or speed. The measure of each is simply the measure of the 
man. He is to be master of all, and because of this we touch 
here, in this study of parts, one of the greatest problems which 
can confront the breeder or grower. 

Perfection is and always will be before us. In this fact lies the 
only incentive for growth and improvement, and it is the weak, 
not the strong side of our animals which afford opportunity for 
the higher skill of man to be felt in improvement. Therefore 
whatever will tend to make a man more critical, more observant, 
more enthusiastic, more intelligent, is a help and a necessity. 
Each individual animal and product varies in some point or part 
peculiar to itself, and it is only in the summing up of the whole 
that one can decide what is best. One cow is built along the best 
dairy lines save that a heavy, beefy brisket shows itself, and we 
wonder why she fails in her milk production at a time when we 
expect much. There is her weakness as a dairy animal, and the 
force of some beefy ancestor is felt as the period of lactation in- 
creases. Another is light in brisket, but while carrying the same 
dairy form in general, is stout and heavy in neck, and again an 
obstacle presents itself to check production. Put these two cows 
before a critical committee, in a field of cows as good as they, 
in other respects, but better in the two mentioned, and the owners 
of these two will criticise when the ribbons are distributed. Such 
weaknesses in confirmation would hardly be carried by members 
ef a committee day after day, and to give the reasons for the 
award, a week after the gates closed, would be an impossibility. 
Give your judge the score card and the record in all future time 
will tell the story for itself. 

One or two other points call for discussion. The time will — 
come when breeders will demand, and societies will grant, more 


JUDGING CATTLE IN THE SHOW-RING. 19 


time to this work of awarding premiums, when we shall see its 
important bearing upon all progress and by the use of more 
individual judges be able to take up more effective work. If the 
object be to educate, then the exhibitor has the right to demand 
that the greatest possible amount of information be furnished by 
the men who are to award the ribbons. Money spent in this way 
will be productive of greater benefit to the state than for the 
usual] round of amusements. Let the expert, as he goes to his 
work, take with him a boy and a blackboard, and as he marks up 
the scores on the cards, let the boy mark up the board. If the 
scores differ, the questions will be forthcoming, and right here 
we touch what seems to be ideal work along the line of substan- 
tial growth. It will require time and patience, but the man who 
contributes the stock has as good a right to faithful service as 
any other. Too long these rights have been neglected, because 
not demanded. Let the fullest discussion be fostered. There will 
be no awarding to owners in such a field, and the only point of 
variance will be that of judgment. Here the expert protects him- 
self and the society by his record. 

Until the time comes when this is possible, the experts should 
remain on the grounds at least one-half day after their work is 
completed, in order that disappointed exhibitors may seek them 
out and satisfy their wishes for information. On such occasions 
it is well to bring the animals together and indicate clearly the 
points of difference and the reasons for the awards. If the horse 
or cow has a large, coarse ear, a Roman nose, a thin or extremely 
thick lip, let these be indicated, and their effect upon disposition, 
which has so much to do with service, made plain. If you find 
the walls of the abdomen thin and drawn, the muscular develop- 
ment deficient, let the fact of lack of vitality be made clear to the 
grower or breeder. Falling back on the proposition that form 
must govern purpose, and that each and every part bears relation 
to every other, the force of these homely illustrations must be 
admitted. 

But, you say, are these things necessary? Have we not seen 
good horses with Roman noses or dished faces, straight hocks or 
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crooked; cows with heavy briskets or meaty shoulders, coarse 
ears and narrow thighs, which were good producers? Yes; surely 
we have, but whether they were the exceptions to the rule or not, 
the day has come when the currents must be controlled, in all our 
animals, to a larger degree than ever before, and to do this there 
must be a greater harmony of parts and a more perfect adjust- 
ment. Like the more intricate machinery necessary for the skilled 
workmen successfully to compete in the markets, that through 
reduced friction there may be a greater ratio of speed or, by more 
equal bearings, less false spots in the fabric, so in the profitable 
production of stock, or any of the farm products, there is de- 
manded a better knowledge of the relation each part bears to 
every other, in order that the per cent. of waste, either in time, 
food or labor, may be reduced to the minimum and the quality of 
the output made most favorable for the success of the grower or 
manufacturer. From beginning to end the thought of business 
must be engrafted on every step. Admitting that there are prob- 
lems in the animal economy not yet solved, and surely not to be 
controlled, may we not with justice claim that the measure of our 
ignorance is largely in proportion to the measure of our want of 
appreciation of the underlying principles at the foundation of this 
paper. I would, if possible, make imperative the necessity for 
this study of farm products by a scale of points and the use of 
the score card, for the simple reason that it lies at the root of 
successful farm husbandry, and the best system to be used in the 
awarding of premiums at any agricultural fair is the best for the 
individual to use in the more detailed study of animals and crops 
at home. The weaknesses of the system will disappear as one 
gets into sympathy and appreciation with the foundation on 
which it rests. It makes men more critical, more observant, more 
attentive to seemingly trivial things, and less likely to be car- 
ried away by some fancy point, made prominent, but having only 
a superficial bearing. There is danger that single parts will be 
magnified until their relation is lost. Thus one will be swept 
away by the switch of the Jersey, the knee action of the horse, 

the number of spikes on the comb of the Leghorn, or the beautiful 
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color of the fruit. All these are of value, but do not determine 
worth. They are only fractional parts of a great whole. Another 
will ask only of production in the dairy cow, the record made by 
the horse, the weight of the hen, or the number of eggs, and the 
yield of the tree. These he will declare are essentials and nothing 
else can be. Is this true? Are we not called to look below the 
surface and learn more of the ground work on which the animal 
or tree stands. A friend, one of the large wholesalers, makes it 
a rule whenever a boy applies for a position first to study the 
boy and then study his mother. In the right blending of the 
natural traits and characteristics of the individual with those 
inherited from his ancestors, we are likely to find greatest excel- 
lence. Sure it is that along this line alone will progress be made 
in succeeding generations. Present so-called fancy points must 
give way for the substantials, and the standard moved up where 
it will bear solely on the question of merit. Color of tongue or 
switch, width of stripe, number of spots, or other arbitrary mark- 
ings, unless they add to the intrinsic worth, must be set one side, 
and how is this to be so easily determined save by giving to each 
its true value and allowing the sum total to settle the worth of 
the whole. The superiority of the scale and score card wili readily 
be admitted, but I make this plea for more systematic work in 
awarding premiums and for extended and critical examination 
by the state, through organized bodies, for two reasons, either of 
which justify the action: 

Ist. Because it is necessary in order to establish justice be- 
tween exhibitors and place awards in accordance with merit. 

2d. Because of the imperative necessity for raising the standard 
of quality in all products. 

The day has gone, never to return, when we may expect largely 
increased prices for farm products. The outsweep of trade is 
touching the uttermost corners, and bringing them into close re- 
lations with the farms. We do not question to-day whether the 
onions grew in Egypt or New York so long as the price is not 
increased. For years we have been approaching this lower range 
of prices and values. It is one of the conditions of our outreach- 
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ing civilization, and therefore inevitable. At the same time, in 
the wisdom which has ordained that man shall earn his bread by 
the sweat of his brow, it is established that there has been, is, and 
always will be, two conditions, the only limitations being the skill 
and intelligence of the individual—one is that of production and 
the other that of cost of production. The farmer faces these two 
unknown quantities, and the higher he reaches in output and 
quality, and the deeper he digs into the mysteries of food nutri- 
ents and food combinations, the surer and the greater will be his 
measure of profit, in all the years to come. It will be the putting 
together of the fragments here and there which will lead to better 
knowledge and therefore better methods, and again we are forced 
back upon this business proposition which lies very close at the 
root of the whole question. Greater skill comes only as the result 
of keener insight and more knowledge. These are not to be 
obtained save as one grows into an intimate acquaintance with 
the laws and conditions governing, seeks patiently to learn their 
relation to each other and the part each bears to the whole, and 
out of well-balanced judgment and experience applies this knowl- 
edge in the daily walks of life. This is the man who will always 
be master of the situation. 


The Proper Beef Type. 


Delivered before the New York State Breeders’ Association, at Rochester, 
N. Y., by Prof. C. F. Curtiss, Ames, Iowa. 


I wish to say at the outset that the impression that the success 
of mastering the great problems in the field of agriculture does 
not require special preparation and fitness as well as careful 
study and a high order of ability, is altogether erroneous. The 
idea that successful farming does not require a trained mind 
and the highest degree of intelligence, judgment and reason never 
had any foundation in fact. Robert Bakewell said over a hun- 
dred years ago that it was easier to find a dozen men fit for 
cabinet positions than one good judge of live-stock, and the con- 
ditions haven’t changed very much even to the present day. 
Has it ever occurred to you that the ability simply to judge stock 
accurately and well is at least of a rarer kind, if not of a higher 
order, than that which interprets the laws of a nation. The 
men who are employed to pass judgment on the live-stock that 
goes to the great markets of this and other countries, men who 
are required to know simply one thing and know it thoroughly, 
command a higher salary than men who preside at the bar of 
justice in the highest courts of the land. This may seem like a 
striking statement, but nevertheless its truth is fully attested 
by the records and salaries paid for these positions; and if you 
were to hunt the country over, I will guarantee that you would 
find a hundred per cent. more men competent to serve as judges 
in the highest courts than are qualified to pass accurately on 
the real value and utility of live-stock. The men who are em- 
ployed to do this work at the great market centers are thor- 
oughly trained experts. They must be able ‘to determine almost 
at a glance just how much and what kind of a product an ani- 
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mal will cut on the block, and the work will permit of no inac- 
curacy. Their judgment and the training of their mental fac- 
ulties involve thousands and almost millions of dollars in a 
single day. Why should not a breeder and feeder have the same 
discriminating judgment? In other words, why is not the work 
of breeding, feeding and selecting domestic animals more of an 
exact science? Simply because of lack of training. To put it 
in other words and more plainly, men fail to breed good animals 
primarily because they do not know what they are—because they 
have wrong conceptions and wrong ideas of standards of excel- 
lence. A celebrated artist when asked to name the first essen- 
tial to success in his profession replied “to see right.” So it is 
in this field; no one ever succeeds without first seeing right. A 
man can no more attain the highest excellence and skill in agri- 
culture without a clear mental conception of his object than can 
an artist produce a great masterpiece without a right conception 
of what constitutes the highest art. 

During the closing days of the recent Trans-Mississippi Expo- 
sition at Omaha, while the stock show was in progress, a very 
successful shepherd, a man who was a real artist and a master 
hand at his profession, showed a sheep from his father’s flock 
in England that was very much admired by all who saw it; a 
sheep that was a marvel of excellence in all qualities that go to 
make up a perfect sheep. ‘“ Where was that sheep bred?” in- 
quired an interested stockman. “Ah,” replied the young man, 
“that sheep was bred in England before I was born,” meaning 
by the reply that it had taken fifty years of constant, thought- 
ful, painstaking and intelligent work to bring that animal to its 
-present state of perfection. | 

Good stock does not come by chance nor by haphazard meth- 
ods. During the Trans-Mississippi Exposition at Omaha, to 
which I have referred, a students’ live-stock judging contest 
was held, open to all of the agricultural colleges of the United 
States. There were seventeen contestants, representing five col- 
leges. Each student was examined thoroughly on two classes 
of hogs, two of cattle and two of sheep, and one of the exam- 
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iners in that contest, a man who was himself a practical, experi- 
enced stockman, and one of the keenest and most intelligent 
judges of our country, said that the young men whom he had 
examined were capable of going into the best herds and flocks 
of the country and selecting the best animals and giving a 
sounder and more intelligent reason for sustaining ‘their judg- 
ment than nine-tenths of the owners or proprietors of these herds 
and flocks. You may ask why this was the case and why those 
boys were able to do such creditable work? I reply that it was 
simply by reason of thorough study and intelligent methods of 
investigation, by a careful and critical faculty of observing live- 
stock which comes from analyzing the merits of animals point 
by point and considering the reasons and their logical results. 
A brief consideration of the qualities of practical excellence in 
beef cattle may well engage the attention of the breeder and 
feeder. A topic of this character is too often regarded as of 
interest only to the professional exhibitor or the lecture-room 
instructor and student. But every successful breeder must al- 
ways be a student, for the first essential in successful breeding 
is a clear conception of what constitutes a good animal and of 
all the characteristics that go to make up real excellence in a 
herd. It is said that the late renowned Amos Cruickshank, the 
founder of the great Scotch tribe of Shorthorns, was often seen 
by the side of the leading sale rings of Great Britain intently 
studying every animal that came into the ring, and his minute 
knowledge of all the animals shown was the marvel of those who 
chanced to converse with him about them afterwards. While 
the methods of the justly celebrated Robert Bakewell, the first 
great improver of live-stock, were largely secret, it is known that 
he was not only an exceedingly close student of living forms, but 
that his rooms were also full of models and parts of domestic 
animals that he had carefully dissected and preserved for future 
reference. In his work of selection and improvement he imparted 
to the Leicester sheep such a remarkable aptitude to take on 
flesh that this quality remains, even to the present day, a charac- 
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teristic of the breed to a greater degree than of any other long- 
wooled breeds of England. 

This aptitude to take on flesh is of vital importance to the beef 
producer as well as the breeder of show-ring and sale stock. 
The show-ring type must necessarily keep close to and be largely 
governed by the practical demands imposed by the feed yard and 
the block, else the lessons of the show yard and sale ring are 
without value, if not positively misleading. No one is more con- 
cerned in what constitutes the essential qualities of a good beef 
animal than the man who breeds and feeds for the block and at- 
tempts to meet the conditions imposed by the market; for it must 
be kept in mind that this is the ultimate end of all beef stock, and 
the best beef animal is the one that carries to the block the high- 
est excellence and the most profit. This, in a word, is the key- 
note of the whole problem. 


The Beef Type. 


There is at the outset a well-defined beef type that admits of 
less flexibility than is generally supposed. We hear much about 
the dairy type—and there is a dairy type, fairly clean cut and 
well defined—but there is also a beef type, more clearly defined 
and less variable than the dairy type. Common observation and 
experience confirm this assertion. There are not a few cows of 
quite positive beef tendencies capable of making very creditable 
dairy records, and a great many that combine milk and beef to a 
profitable degree, but a good carcass of beef from a steer of a 
pronounced dairy type or breed is rarely seen. So clearly and 
definitely is this beef type established that to depart from it 
means to sacrifice beef excellence. 

The accompanying illustrations (Figs. 1, 2 and 3) pretty accu-. 
rately represent the ideal beef type. The first is a good repro- 
duction from a photograph of a prize-winning Angus heifer ex- 
hibited by Queen Victoria at one of the late Smithfield fat stock 
shows. The next is a portrait of a high-grade Shorthorn steer, 
raised as a skim-milk calf at the lowa Experiment Station He 
was the best steer in the Chicago yards on a day when there were 
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Fig. 2.—High-grade Shorthorn steer. 
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26,000 cattle on the market. The third is of a high-grade Here- 
ford steer, fed at the Iowa Experiment Station, that was 
good enough easily to top the market, and was one of a carload 
to dress an average of 67.5 per cent. of net beef. He weighed 
1620 pounds when two years old. 

These animals, though representing different breeds, present 
that compactness of form, thickness and substance, together with 
superior finish and quality, coupled with an inherent aptitude to 
lay on flesh thickly and evenly, that always characterizes the 
beef animal of outstanding merit. 

These’ points are more specifically itemized in the following 
score card prepared for the use of students at the Iowa Agricul- 
tural College: 


Scale of Points. 


A. General appearance (25): Eves 
Weight, estimated, Potyractwal...catiate tac <e mae te 
Form and size, smooth, even, parallel lines, deep, broad, 
pk 2 i meee Sy ae a uae ee MPI aria ety chou ei 10 
Quality, thick covering of firm flesh, mellow touch, soft, 
heavy coat, fine bone, velvet-like skin..........0......-. 10 
Style, vigorous, strong character, active, but not restless. . 5 


*Objections, rough or angular in form, harsh coat, hard 
skrmetedall -appearanGe tebe. scx ants Heetacpetaires.<\e a> ae coger 


B. Head and neck (10): 


Muzzle, broad; mouth large, jaws strong, nostrils large... 
Byeecuaren. clear, Placid’) ..72treceus creme eae @ wren ade 6 (ede 
Rice, short, .q@iet, CX PressiOin aa a2, csi dinars oc area n iow nike 
morehead, read, full s,s sean cies wae cgasta her ocahe «1 8 o-oe 
ere medium Aime. fine Lex tures pen sene: seis oo: a ohb-e et lavelm 
Peck, tmiek, Short and full; throat Clean’. 2... oe a cess ne o's 
Horns, fine texture, medium size or small............... 


bh b = b bo 


*Objections, long or lean head and neck, dull eyes, coarse, 
EPOy SIMI aisle 2 che ae stati ate a a erste Bk Soe wed ek eevee a ee & 
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C. Forequarters (10): Possible 
Shoulder, covered with flesh, compact on top, smooth..... 7 
Brisket, compact and wide...........-..ssess0s" en 3 
Dewlap, full, skin not too loose and drooping........... 1 
Legs, straight, short, arm full, shank fine, smooth........ 2 
*Objections, bare shoulders, narrow en top, contracted 

brisket, coarse legs. 2... .0s000.secesds58 ssn 7 


D. Body (85): 


Chest, full, deep, wide; girth large, crops full........... 8 
Ribs, long, arched, well covered with firm fiesh........ ’ 7 
Back, broad, straight, smooth and even.............3.. 10 
Loin; thick, broad, full s...0.4..% cc2s. 6% as 2s ee 6 
Flank, full, even with underline, or nearly so............ 4 
*Objections, narrow or sunken chest, hollow crops, sloping 

ribs, bare or rough back and loin, high flank.......... 


E. Hindquarters (20): 

Hips, wide, smooth, well covered......... =... ene 
Rump, long, even, wide, smooth, not patehy.........50. 
' Pin bones, wide apart, smooth, not patchy. .....2..eeee 
Thichs, full, deep and wide... ........-s+.=.50san 
Twist, full, deep, large, level with flank or nearly so..... 
Purse, full, indicating fleshiness..........% .%. «+ «150 see 
Legs, straight, short, shank fine, smooth. ........) sme 
*Objections, prominent, rough hips, narrow or bare rump, 

spare thighs, light twist, small purse, coarse legs...... 


bo bw dw we OL 


Ota. ois bes eer a cies ove ww os op cirepcs cal cout ALEC ee 100 


The Use of the Score Card. 


The score card is an educator and of great advantage to the 
student, but its use is not generally favored in the show-ring by 
leading judges. The judge who goes into the show-ring, like the 
expert buyer in the great markets, should carry a well-defined 


*The score card as used in the classes contained an additional column for marking 
the student’s estimate of deficient points. 
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Fig. 4.—Names of points. 


1. Forehead and face, 9. Shoulders. 17. Hooks. 25. Flanks. 

2. Muzzle. 10. Chest. 18. Rumps. 26. Legs and bone. 
3. Nostrils. 11. Brisket. 19. Hindquarters. 27. Hocks. 

4. Eyes. 12. Fore ribs. 20. Thighs. 28. Forearms. 

5. Ears. 18. Back ribs. 21. Twist. 29. Neck vein. 

6. Poll. 14. Crops. 22. Base of tail. 30. Bush of tail. 

7. Jaws. 15. Loins. 23. Cod purse. 31. Heart girth. 

8. Throat. 16. Back. 24. Underline, 32. Pin bones. 
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Fig. 5.—Chicago wholesale dealers’ method of cutting beef. 


RUMP. 
28 lbs. 
at 7cts. 


Fig. 6.—Chicago retail dealers’ method of cutting beef. 


Fig. 7.—English method of cutting beef. 
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mental conception of a good animal and be able to detect at once 
the qualities that are objectionable. This applied to the animals 
of a ring virtually amounts to the use of a score card without the 
objectionable features of that system. In recommending the score 
card to the student, the term “student” is used in its broadest 
sense, embracing not only the prospective breeder within the 
class room, but every member of the great practical school as well 
who wishes to keep in the foremost rank of his profession. 

It is not necessary here to take up in detail all the points 
enumerated in the foregoing score card, but it is proper to discuss 
briefly the controlling principles and logical reasons that govern 
the formation of a standard of excellence of this nature. The 
analytical method of resolving every problem into scientific 
formulas and principles, based on the firm foundation of unques- 
tionable truth, is the intelligent method of study and investiga- 
tion, and this method ought more generally to prevail in agri- 
culture. : 
Beef Characteristics Briefly Defined. 

The first thing that should be looked to is the general beef 
form—low, broad, deep, smooth and even, with parallel lines. No 
wedge shape or sharp protruding spinal column is wanted for the 
block. Next in importance is a thick even covering of the right 
kind of meat in the parts that give high-priced cuts. This is a 
very important factor in beef cattle that is often overlooked. The 
accompanying illustration (Fig. 5), represents the wholesale 
method of cutting beef, showing the relative importance and 
value of the different parts. In a test made in Chicago on six 
representative beef animals—two Shorthorns, two Angus, and 
two Herefords—fed and marketed by the lowa Experiment Sta- 
tion, the cuts designated as “rib” and “loin” averaged 27.8 per 
cent. of the aggregate weight of the carcass and sold for 63.9 per 
cent. of the total value. By this method the chuck, or shoulder, 
and rib cuts are divided between the fifth and sixth ribs, and in 
doing so the knife is run close up to the shoulder blade. The rib 
and loin cuts are divided between the twelfth and thirteenth ribs, 
and the loin is separated from the “round ” at the point of the 
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hip. In cutting for the retail trade the “rib roast ” is taken from 
the cut designated “rib,” and the “ porterhouse” and “ sirloin ” 
cuts are taken from the loin cut. Tenderloin steak is taken from 
the inside and just beneath the ribs on either side of the spinal 
column, and the commercial beef tenderloin always comes from 
inferior stock, mainly from “canners.” That class of cattle has no 
other meat that is desirable for the block, and the tenderloin 
strips may be pulled out and put on the market, while the re- 
mainder goes into the boiling vats for canned or pressed beef. 
To take tenderloin steak from good carcasses would destroy the 
value of the “ porterhouse” cuts. This the dealer never does. 
The other retail cuts and their relative values are shown in the 
second diagram (Fig 6). The third illustration (Fig. 7) represents 
the retail method of English butchers. 

The Chicago and New York markets discriminate more sharply 
and present a wider variation in the relative price of the prime 
and coarser cuts than any other markets in the world. By refer- 
ence to the wholesale method of cutting beef used by Swift & Co., 
and the actual wholesale selling prices of the several cuts taken 
from a bunch of cattle sold this firm by the Iowa Experiment 
Station, it will be seen that the rib and loin cuts command over 
four times the average price paid for the remainder of the carcass, 
and it is apparent that the practical beef animal must be good 
in these parts. Broad, well-covered backs and ribs are absolutely 
necessary to a good carcass of beef, and no other excellencies, 
however great, will compensate for the lack of this essential. It 
is necessary to both breed and feed for thickness in these parts. 
And mere thickness and substance here are not all. Animals~ 
that are soft and patchy, or hard and rolled on the back, are sure 
to give defective and objectionable carcasses, even though they 
are thick, and they also cut up with correspondingly greater 
waste. 

A marked and important change has taken place in the profit- 
able type of cattle within comparatively recent years. This 
change is strikingly illustrated in the development of the Short- 
horn. By the courtesy of that veteran feeder and most excellent 
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authority on live-stock, the late William Watson, I am permitted 
to furnish a good illustration (Fig. 8) of the popular type of beef 
animal about the beginning of the present century. At that time 
Culley said, in one of his contributions on live stock, that the 
“unimproved ” breeds of Teesdale were a “ disagreeable kind of 
cattle, that, though fed ever so long, never produced any fat, 
either within or without.” Youatt, another celebrated author, 
described them as “ generally of great size, thinskinned, sleek- 
haired, bad in handling, coarse in offal, and of delicate constitu- 
tion.” With this as a foundation stock, it is not so difficult to 
understand how an animal of the Newbus ox stamp might be 
classed as belonging to the improved order. This ox was sired 
by a grandson of Charles Colling’s celebrated bull “Old Favorite,” 
and the dam was supposed to be a Scotch Highland cow. The 
early Shorthorns were large and massive. The famous Durham 
ox weighed nearly 3800 pounds when 10 years old. The demand 
for early maturity and plump, sappy carcasses of medium weight 
and minimum offal and waste had not then set in. It was not 
until within recent years that the heavy, inordinately fat, or 
rough and patchy bullock, became unpopular to such an extent 
as practically to drive this class from the market and to banish 
the type from the breeding herds. It is well that this was done, 
for the modern type, represented by the first three illustrations, 
makes beef at decidedly more profit and economy to both the 
producer and the butcher and furnishes the consumer a far 
superior article. 

The parts furnishing the high-priced cuts must be thickly and 
evenly covered with firm yet mellow flesh of uniform good quality 
and alike free from hard rolls and blubbery patches. Coarse, 
harsh and gaudy animals will no longer be tolerated, much less 
those that are bony’and bare of flesh on the back and ribs. The 
men who buy our cattle and fix their market value are shrewd 
enough to know almost at a glance how much and just what kind 
of meat a steer or carload of steers will cut out, and if the pro- 
ducer overlooks any of the essential points he is compelled to 
bear the loss. 
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Then, in addition to securing the general beef form and make- 
up, together with good backs, ribs and loins, there is a certain 
quality, character, style and finish that constitute an important 
factor in determining the value of beef cattle. One of the first 
indications of this is to be found in the skin and coat. A good 
feeding animal should have a soft, mellow touch and a soft but 
thick and heavy coat. A harsh, unyielding skin is an indication 
of a sluggish circulation and low digestive powers. The char- 
acter and finish exemplified by a clear, prominent yet placid eye, 
clean-cut features, fine horn and clean, firm bone, all go to indi- 
cate good feeding quality and a capacity to take on a finish of 
the highest excellence, and consequently to command top prices. 
Coarse-boned, rough animals are almost invariably slow feeders 
and hard to finish properly. A certain amount of size is neces- 
sary, but it should be obtained without coarseness. The present 
demand exacts quality and finish rather than size. 

Beside these qualities, and above all, it is necessary to have 
vigor and constitution. We find evidence of these in a wide 
forehead, a prominent brisket, broad chest, well-sprung ribs, full 
heart girth, and general robust appearance; and without these, 
other excellence will not have its highest significance. 


Excellence for the Block Due to Inherited Quality Rather Than Feed 
or Gain. 


The misleading practice of rating beef animals mainly by the 
gains made in the feed yard is altogether too common. The dis- 
tinction between cattle of different types is absolutely essential 
to profitable feeding. There is not a very great difference in the 
rate of gain, or the number of pounds of increase in weight from 
a given amount of feed, that will be made by a representative of 
the best beef breeds, or by a genuine scrub, a Jersey or a Holstein 
steer. This statement may seem somewhat at variance with pre 
vailing opinion concerning the potency and superiority of im- 
proved blood. Practical breeders and improvers of live-stock 
have been rather reluctant to recognize this doctrine, and a good 
many will not concede it yet, but the evideuce is constantly aeen- 


—Newbus ox. 


Fig. 8 
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mulating; the principle has been repeatedly demonstrated, and it 
is useless to ignore facts. 

After all there is no well-founded reason why a Shorthorn, an 
Angus, or a Hereford should make more gain in weight from a 
bushel of corn than a native or scrub. This is governed alto- 
gether by the digestive and assimilative machinery of the steer. 
The Holsteins, for instance, are well known to be hardy and ex- 
tremely vigorous eaters. They consume large quantities of feed, 
and render good returns for their rations, and the despised scrub 
has a ravenous appetite, and is almost as omnivorous as a goat. 
It is not reasonable to expect that the improved breeds, notwith- 
standing their superiority in other respects, have inherited any 
greater constitutional vigor or more perfect working organs of 
digestion than those animals belonging to the class designated as 
natives, or scrubs, which, from the nature of their surroundings, 
and the very law of their existence, have been inured to all kinds 
of hardship. Nature’s law of the survival of the fittest was more 
rigid and exacting than the selection of the average modern 
breeder. Why, for instance, should a Shorthorn or a Hereford 
steer be able to utilize a larger proportion of a given ratior than a 
Holstein? Has not the latter been as highly improved, as care- 
fully and as continuously bred for the express purpose of making 
good return for a liberal ration? Scientists have discovered that 
civilized man has no greater powers of digestion than the bar- 
barian or the Indian. Neither has the improved steer materially 
better digestion than the native. The feeder is often deceived 
in the belief that he has a good bunch of cattle simply because 
they feed well and gain rapidly. Economy of production is an 
important factor, but it is by no means all. It is even more 
important to have a finished product that the market wants and 
will pay for than it is that it should simply be produced cheaply. 

The illustration (Fig. 11) represents a high grade Jersey steer, 
fed and marketed by the Iowa Agricultural Experiment Station. 
This steer was fattened and finished for market under conditions 
quite similar to those of the Shorthorn and Hereford steers pre- 
viously spoken of, and the rations were practically the same. 
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In making a comparison, only the Hereford will be used, but 
the distinctions are equally applicable to either. While in the 
feed lot the Jersey made a gain of 2 pounds a day for nine months 
and the Hereford 2.03 pounds a day for fourteen months. There 
was practically no difference in the rate and cost of gain. Judged 
by the record they made up to the time they went to market, the 
Jersey would take rank close to the Hereford in both rate and 
economy of gain. But the interesting part of the comparison 
came later. The Jersey took on flesh rapidly and was exceedingly 
fat and well finished. He was as good as it is possible to make a 
Jersey steer. Yet, when he went to market he had to sell $2.123 
below the top quotations, while the Hereford was one of a car- 
load to sell 10 cents above the top for any other cattle on the 
market. It is sometimes claimed that this distinction is partly 
due to prejudice, but since I have followed cattle through the feed 
lot and to market and onto the block, carefully ascertaining all 
the facts for several years, I am convinced that the expert buyers 
who fix the price for beef cattle in the great market cenires rate 
them strictly on their merits, entirely independent of any breed 
or type consideration. The controlling factor is the utility and 
inherent value of the animal for the practical test of the butcher. 
The slaughter and block test clearly revealed the reasons for this 
marked distinction in the selling value of these two steers. 

The Jersey belongs to a breed that has been developed for cen- 
turies for the specific purpose of making butter; that is, putting 
the product of its feed into the milk pail. They are rough, an- 
gular and bony, and when fattened they do not put the fat into 
the 'tissues of the high-priced cuts of steaks and roasts on their 
back, as a representative of the beef breed does, but this steer 
had 190 pounds of what is termed loose, or internal, tallow and 
55 pounds of suet on a 763-pound carcass; that is 32.1 per cent. 
of the steer’s carcass was tallow. Tallow was at that time worth 
4 cents a pound, while the best loin cuts were worth 19 cents at 
wholesale. And beside that, this steer only dressed 57.5 per 
cent. of beef, while the Hereford dressed 67.5 per cent. Then, 
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the Hereford had only 95 pounds of tallow and 38 pounds of suet 
on an 888-pound carcass, equivalent to 15 per cent. And beside 
this striking difference in the percentage of meat in the high- 
priced cuts, the meat of the Jersey was much inferior to that of 
the Hereford. The Jersey steer went on accumulating fat around 
his paunch and internal organs to the extent of nearly one-third 
of his entire body weight, while he did not have meat enough on 
his back decently to cover his bones. This explains why a Jersey 
or a Holstein, or any other animal not expressly bred for beef, 
can never be made plump and smooth, no matter how long it is 
fed or how highly it may be fattened. Besides, what scanty 
flesh that is there will be found of inferior quality owing to the 
absence of that fat deposited throughout the tissues of the meat 
that is necessary to a ripe, juicy and highly flavored cut. There 
is a fundamental and essential reason why rough cattle do not 
sell. These same distinctions are largely true of the native and 
all other unimproved cattle when an attempt is made to fatten 
them for beef. The men who buy them are well aware of these 
distinctions and they fix their market values accordingly. 

It is of vital importance, then, that the feeder should have the 
right kind of cattle for fattening. The Jersey and the Hereford 
steers previously referred to made practically the same gains in 
the feed lot and at substantially the same cost per pound for feed 
consumed, but the market comparison revealed the fact that the 
steer of beef type and inherited beef-making capacity was making 
a product worth 49 per cent. more than the other steer, and this 
increased value not only applied to the gain made in the feed 
yard, but to the entire carcass as well. The feeder cannot afford 
to ignore these distinctions. They are of vital concern and deter- 
mine profit or loss. If the producer were hauling his corn or 
other products to market, instead of feeding it to cattle, he would 
not hesitate to select one that would return 49, or 25, or even 10 
per cent. more than another. The loss cannot be afforded in 
either way. 


Growing Potatoes Successfully in New York. 


By D668 LeERRy, 


Farmers who have nearby markets can grow potatoes almost 
any way and get along. Those who raise this crop to ship to mar- 
ket, or to sell to shippers, have to manage carefully to make any- 
thing in the future. The former sell to the consumers, or to the 
retail grocers. They get almost all there is in the business. The 
latter have to pay commissions and profits to dealers and freight 
to railroads. Potatoes are now grown by the hundred acres on a 
single farm in Aroostook county, Maine, in Michigan, Wisconsin, 
Minnesota, Kansas, etc., etc. Many of these growers have rich 
land and great, clean fields, without obstruction. Large shippers 
get rebates from the railroads, at any rate they can get their 
potatoes, hundreds of car-loads, moved long distances for very 
little money comparatively. Machinery is used on these great 
fields to produce the crop as cheaply as possible. Growers of 
potatoes for shipping, in New York, have to meet this competition. 
A few years ago they did not. High freight rates prevented the 
moving of potatoes long distances. But all this is changed. It 
will require the best methods in the future to make money grow- 
ing potatoes, on the average. 


Cheap Fertility. 


The large growers above named, except in Maine, are not pur- 
chasing plant food to any extent. They have enough in their 
soils, or at least they get along with what they have. Aroostook 
county, Maine, has used large quantities of fertilizers for potatoes; 
but the writer was there some years ago, talking to large audi- 
ences and telling them they ought to grow clover in regular rota- 
tion and reduce the fertilizer bill. Reports from there show they 
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are working in to this way of producing the crop cheaply. The 
climate favors these Maine farmers, and many in the other north- 
ern States named. It is easy to grow large crops. Fertilizers 
may pay New York farmers well, but they cost money. To com- 
pete with the northern world they must get fertility for less 
money. They must pay more attention to growing clover and 
peas in regular rotation with potatoes and other crops. A heavy 
crop of clover grown once in four years may get hundreds of 
pounds of nitrogen out of the air and make it available for pota- 
toes, corn, etc., that follow. You cannot afford to pay $15 or $20 
a hundred pounds for this when you can manage to get it for 
nothing. The clover will pump up plant food from the subsoil, 
also, and leave that available. The big western growers are get- 
ting hold of this matter. The writer has talked to many of them 
in Minnesota, where they are growing clover and increasing their 
crops; so much the worse for you if you do not do the same. 

Many of the northern growers have made the serious mistake of 
growing potatoes either continuously, or too frequently, on the 
same land. Do not do this. You will soon have serious trouble 
from scale, blight, rot, etc., which multiply and increase more 
rapidly where the crop is continuously grown. And then more 
plant food must be purchased under this method of management. 
Do not grow potatoes oftener than once in three years on the same 
land. The writer has followed for many years a three-year rota- 
tion of clover, potatoes and wheat. These were early potatoes, so 
we were able to get them off in time to put in fall wheat. With 
late potatoes, oats or spring wheat could be substituted. This 
rotation is all right for a few years, but a four-year one would be 
safer in the long run. We have grown clover pretty often; we 
may have trouble from this. Scientific men think we may. But 
meanwhile we have made a nice sum of money growing potatoes 
that feed on the plant food the clover obtained. We have not 
purchased fertilizers. And still few, probably, have done any 
better than we have with this crop, and our land was in poor shape 
to start with. 

If you care to grow corn, I advise this rotation: Clover, corn, 
potatoes and small grain to seed with. Manure the clover sod for 
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corn. Keep stock enough to eat the clover, and corn, oats and 
some purchased food, and use the straw for bedding. Save all the 
manure, liquid and solid; not sort of half way, but actually all of 
it. That is the way we do. Have cement floors under all live- 
stock, manure shed, etc. These last points are of great import- 
ance to you. I'll tell you why. The large western farmer won’t 
get to this point for some years to come. You get right at it and 
you can increase your crop, in connection with other good meth- 
cds, so as to compete with him. You may say you can’t make the 
clover grow now. But you must. Where there is a will there is 
away. I saw on an old “ worn out” (?) farm in Vermont, last. 
summer, as fine clover as ever grew on earth, many acres of it, on 
the farm of C. F. Smith. This man’s neighbors said clover would 
not grow. Well, Mr. S. made it. You can. With him it came 
from the use of lime and potash, and an increase of vegetable 
matter in the soil to decay, and persistent sticking to it. The 
clover grew better and better each time it came around in the 
rotation. In the northern part of the State you may grow good 
feed and increase fertility by raising field peas, in connection with 
oats, to hold them up. I do not need to tell you that hay made 
from peas, oats and clover, nicely cured and early cut, is worth 
nearly as much again per ton as timothy for cows, young growing 
animals, sheep, etc. You get this in addition to the fertility. 


The Best Tillage. 


One can hardly expect the western farmer, with his great fields, 
to be very thorough in his tillage. The tendency there is to get 
an income from the number of acres, rather than from ‘the yield 
per acre. Here is a chance for the New York farmer. ‘Till thor- 
oughly from beginning to end. Do the best that is known now 
along this line. There are probably fifteen or twenty tons of 
nitrogen, phosphoric acid and potash in one acre of your potato 
land, within one foot of the surface. But it is locked up by nature 
and only a very little becomes unlocked and available for crops 
each year, with ordinary tillage. More tillage of the right kind 
will make more of it available. This will be particularly true 
when you supply your soil with plenty of vegetable matter to de 
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cay in it by growing heavy crops of clover, manuring, plowing 
in catch crops, ete. Work the seed bed more. Work it deeply. 
Work it roughly, that is, throw it around a good deal and mix it 
up. Make it fine, where it is clayey enough to form lumps. Do 
all working when it is rather dry. Cultivate the crop many times; 
keep stirring the ground, as long as you can get a horse through 
it. Go as deeply as you can for a week or ten days after you 
can see the rows, and then after that never more than two inches 
deep. Before your potatoes (and corn) are six inches high the 
roots come together between the rows. If you tear any of them 
off, as you will if you go more than two inches deep, the plants 
must grow them over again. In a dry time this means serious 
loss, in particular. You do not need to stop this kind of culture 
at blossoming time; it can do no harm and usually will do much 
good. Look on the potato field as a summer fellow that you will 
work about all summer, and grow potatoes while you are doing it. 
You may make much plant food available in this way, not only 
for the potatoes but for other crops following. 

In the spring there is usually plenty of water in the soil and 
subsoil. If you do not do your part a good proportion of this 
may be taken up into the air by sun and wind, and wasted. Two 
inches of freshly-stirred, fine soil makes almost as good mulch as 
afoot of straw. Keep this earth mulch present from the moment 
the ground is dry enough to harrow, in the spring, until the 
potato crop is grown, as nearly as is practical. In connection 
with the vegetable matter mentioned above in the soil, to hold 
water, your tillage may make you a fair crop, almost without re- 
gard to rainfall. In stirring the ground to make more plant food 
available, do the work also at just the right time to form a mulch 
and check evaporation. Never let the surface dry up hard after 
arain. You can use a smoothing harrow until the crop gets up; 
then a weeder is better, after the tops are too large for the weeder, 
and also in connection with weeder use one-horse cultivators, 
with many small teeth. We have planted four inches deep and 
then did not hill up any, at least not more than an inch or two. 
Some earth will be thrown to the rows. Remember that weeds 
take a great quantity of water out of the soil. To grow a ton of 
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dried weeds on an acre would mean the loss by evaporation 
through the leaves into the air of some 300 to 400 tons of water. 
Often the potatoes seriously need the water. Don’t let the weeds 
use it up. Keep the surface so constantly stirred with smooth- 
ing harrow, weeder and cultivator that no weeds practically can 
ever see day light; then they will be killed as they sprout in the 
soil. 

Do you think the large western grower will give careful atten- 
tion to all these points? Well, I am afraid not, usually. Itisa 
grand chance for you to get ahead of him. ‘Till thoroughly to 
help feed your crop, and to water it. This is no idle tale; no 
theory. The writer has made thousands and thousands of dollars 
by putting into practice for many years all that is written here. 
He has grown large crops without fertilizer, over and over again. 
He has grown large crops ($100 to $160 per acre), almost without 
rain, right in the midst of failure. In the worst seasons he has 
cleared a hundred dollars an acre on potatoes over all cost, and 
furnished neighbors with what they wanted to eat, although they 
planted in the spring, and on just such land as his. Man can do 
almost anything, and he believes in doing it and making success 
come. 

Other Pointers Briefly Outlined. 

Above you have a foundation that is solid and good. One can 
not enter into the small details of the business in a brief article 
like this. It would require a book. But I will try to give you a 
few important pointers. The western man drives about five 
horses, that draw a wide disk harrow, and leads three more that 
are following with a smoothing harrow, across his long fields. 
Change your fields so as to make them as long as you can and get 
large tools and drive more than two horses. If you are going to 
grow potatoes to sell to shippers, or to ship yourself, grow 
enough to amount to something; enough so that you can afford 
the best labor-saving tools on the market. The Robins planter is 
the best one made. The Hoover digger is almost perfect, under 
any reasonable circumstances. I say this after riding on it many 
seasons. We use four horses to draw it. Of course being all iron 
it is not fit to dig soft, green potatoes. We have found it well 
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to use potato boxes for handling the crop, by the hundred. They 
are 16x13x13 inches inside, with hand holes in the ends and made 
of very light wood. They hold one bushel (60 pounds) even full; 
thus one can be placed on another. 

Find out what varieties of potatoes do best on your soil and in 
your climate and then stick to them as long as they do well, and 
select the best for seed each year. Don’t grow more than one or 
two kinds. Straight goods sell far better than mixed. Keep 
your seed so that no sprouts will start until after the potatoes are 
in the ground, for main crop. The first sprout gives the strongest 
plant. You can sprout a few in the light for early ones. Do not 
apply fresh manure on land for potatoes. Put it on at least the 
fall before hand. 

In the four-year rotation named (clover, corn, potatoes and 
small grain), the manure applied to the clover sod for corn will 
be in excellent condition for the potatoes the following year. 
Treat all seed to destroy scab germs that may be on it, thus hold- 
ing this trouble in check as far as you can. If you grow potatoes 
with nearly level culture (always the best way in a dry season, 
and as good in a wet one on drained land), plant in drills. If you 
plant in hills, you must hill up or they will grow out of ground 
and crack ground open and be injured in quality. If you want 
potatoes perfect in quality (snowy white inside), never let them 
be exposed to any light at all from the time they set until you 
eat them, so far as is possible. Keep them where it is absolutely 
dark. Those who sell to consumers or to local retail dealers may 
well make a note of this point; and also it will pay them to grow 
only those varieties that are choice to eat.. Much of our money 
was made in this way. I have sold 1,000 bushels of potatoes to 
a grocer in the city at one time for 15 cents a bushel above market 
price. First, I produced something choice, way above the ordi- 
nary, and then I let folks know what I had. After trying them 
and finding that they could depend on their being No. 1, always, 
they readily paid me my price. 


Fertilizing Self-Sterile Grapes. 


By. Prof. S. A. BEACH. 


Not long ago a letter was received at the Geneva Experiment 
Station from a grape grower near Seneca Lake, in which the 
writer says: 

“T have some Wyomings and they don’t bear well, and I have 
been grafting some of ‘them with other varieties. They make 
good, strong, healthy stock to graft on. I want to get a few of 
some good early varieties. Is the Croton a good bearer? Does 
it cluster well? Do you know anything of the Alexander Win- 
ter, its color, quality or any other particulars? ” 

Such inquiries serve as a very good introduction to the sub- 
ject—“ Fertilizing Self-Sterile Grapes.” 

Similar questions in one form or another may rise in any com- 
munity where American grapes are cultivated. Although they 
may vary in detail, sometimes one variety causing disappoint- 
ment and sometimes another, they are frequently similar in their 
primary significance in that the fundamental cause of their 
trouble lies in the inability of the variety properly to fertilize 
itself. Such is the case with the Wyoming, which this corres- 
pondent is grafting over to other kinds. The Wyoming usually 
fails to set any fruit, unless it is fertilized by some other ya- 
riety, as does also the Alexander Winter referred to. These are 
in this particular, representative of a large class of American 
grapes, many of which rank very high in flavor and quality, and 
when well-formed clusters can be produced are remarkably at- 
tractive in appearance, but unable to fertilize themselves they 
are unreliable croppers, unless cross-fertilized with some other 
variety. The Croton, to which our correspondent refers, on the 
other hand, produces well-filled clusters without the aid of any 
other variety. In this respect it is representative of another 
large class, including many of the varieties which have proved 
most generally successful in commercial vineyards. 
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A year ago the State Agricultural Experiment Station at 
Geneva, N. Y., published Bulletin No. 157 on the “ Self-fertility 
of the Grape,” in which each of the 169 cultivated American 
varieties was classified according to its ability to set fruit of 
itself. The following pages from this bulletin contain the classi- 
fied lists just mentioned: 


In this classification the varieties are arranged in four classes, accord- 
ing to the average character of the clusters which have developed from 
covered blossoms on vines in apparently normal condition. In cases 
where there is doubt as to whether the vine was in proper condition for 
the test the name is followed by a question mark, to indicate that the 
classification is doubtful. 

Class 1 includes varieties which when self-fertilized have formed none 
but perfect clusters, and those with which the clusters have varied from 
perfect to somewhat loose. 

Class 2 includes varieties which when self-fertilized have on the average 
formed marketable, although not compact, clusters. 

Class 8 includes varieties which when self-fertilized have on the average 
produced clusters too loose to be marketable. This class has a wide 
range. It extends from the varieties in Class 2, with clusters not too 
loose to be marketable, to Class 4 which includes the self-sterile sorts. 
There are varieties in this class which have on the average produced self- 
fertilized clusters nearly compact enough to be marketable, some being 
compact but others being loose. At the lower limits of the class are found 
varieties which usually fail to produce fruit on covered clusters but, which 
have occasionally borne a few scattering fruits when the clusters are 
covered. aes 

Class 4 includes those varieties which have not produced any fruit on 
covered clusters. 


Classification According to Self-Fertility.* 


Cuass 1.—CLUSTERS PERFECT OR VARYING FROM PERFECT TO 
SoMEWHAT LOOSE. 


Ambrosia, Hopkins, Niagara,f 
Antoinette, Janesville, Opal, 
Berckmans, Lady Washington, Poughkeepsie, 
Bertha, Leavenworth, Pockington, 
Columbian Imperial, Lucile, Profitable, 
Cottage, Lutie,f Prentiss, 
Croton, Mabel, Rochester, 
Delaware,t Marvin Seedling White, Rutland, 
Diamond, Mary Favorite, Senasqua, 
Diana, Mathilde, Shelby, 
Early Golden, Metternich, Telegraph, 
Etta, Monroe, Winchell,7 
Herald, Moore’s Early, Worden.7; 


*This clasification is here modified to include the changes which are necessitated by 
the investigations of 1899. 
7Previous records confirmed by 1899 tests, 
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Crass 2.—Ciusters MARKPTABLE; MoODPRATELY COMPACT 


Agawam, 

Alice, 
Arkansaw, 
Bailey, 

Big B. Con., 
Big Extra, 
Brilliant, 
Brown, 

Burrows No. 42c., 
Carman, 
Catawba,§ 
Caywood No. 650, 
Centennial, 
Champion (Cortland), 
Chandler, 
Chautauqua, 
Clinton, 
Colerain, 
Concord, 

Dr. Collier, 
Duchess, 

Early Market, 
Early Ohio, 


Loose. 


Early Victor, 
Edmeston No. 1, 
Elsinburg, 
Elvira, 
Empire State, 
Esther, 

Fern Munson, 
Glenfeld, 
Golden Grain, 
Hartford, 
Highland, 
Hopican, 
Illinois City, 
Iona, 
Isabella, 
Isabella Seedling, 
Jefferson, 
Jessica, 

Lady, 

Leader, 
Lindmar, 
Little Blue, 
Livingston, 


Marie Louise, 
Mills, 

Missouri Riesling, 
Nectar,} 
Norfolk, 

Olita, 

Paradox, 
Paragon, 
Perkins, 
Rockwood, 
Roger’s No. 13, 
Roger’s No. 24, 
Roger’s No. 32, 
Rommel, 

Shull No. 2, 
Standard, 
Triumph, 
Ulster, 
Victoria, 
Wheaton, 
Witt. 


Cuass 3.—CLuSTERS UNMARKETABLE.* ' 


Adirondack, 
Alexander Winter, 
Amber Queen, 
Aminia, 
Beagle, 

Big Hope, 
Brighton, 
Canada, 
Canonicus, 
Daisy, 
Denison, 


Cuiass 4..-SeLr-STERILE; No Fruir DEVELOPS ON COVERED 
CLUSTERS.* 


Aleda, 
Amber, (?) 
America, 
Barry, 
Black Eagle, 
Blanco, 
Burnet, 
Clevener, 
Creveling, 
Dr. Hexamer, 
Eldorado, 


Dracut Amber, 
Eaton, 
Eumelan, 
Geneva, 

Gold Dust, 
Hayes, 
Hercules, 
Lindley, 
Marion, 

Noah, 


Elvibach, 
Essex, 


Faith, (?) 


Gaertner, 
Grein Golden, 
Herbert, § 
Jewel, 


Juno, 


Massasoit, 
Maxatawney, (7) 
Merrimack,§ 


Northern Muscadine, (?) 


Norwood, 

Pearl, 

Roenbeck, 

Ross (Gov.),t 
Thompson No. 5, 


Thompson No. 7, 


Vergennes, 
Woodruff, 
Wyoming. 


Montefiore, 
Oneida, 

Red Bird, 
Red Eagle, 
Requa, 
Rogers No. 5. 
Roscoe, 
Rustler, 
Salem, 

White Jewel. 


OR 


Nee ee 


*In cases where the vines were not in good condition throughout the test the classifi- 
cation is marked questionable. 
+Further testing may show that Governor Ross belongs to class 2. 
tThree self-fertilized clusters in 1899 averaged 90 on scale of 100. 


§See pointer above. 
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Plate I—Eumelan self-fertilized. 


Plate II—Brighton self-fertilized. 


Plate III—Brighton open to cross-fertilization. 


Plate [V—Diamond self-fertilized. 
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Plate V—Duchess self-fertilized. 
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Plate VI—Herbert. 


Plate VII—Barry. 
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Varieties Which Should Not Be Planted Alone. 


These investigations have a practical bearing both on the selection of 
varieties and on their arrangement when planted. The self-sterile kinds 
cannot be expected to set fruit when they stand alone. Plate 1 shows 
what was left of covered Eumelan clusters at the time the fruit ripened 
on the uncovered clusters. It is seen that not a fruit developed when the 
Eumelan was compelled to depend on itself for setting fruit. Herbert and 
Barry likewise fail to fruit when dependent on their own blossoms for 
pollination. Brighton does a little better. The best results which its 
covered clusters gave in these investigations are the three clusters shown 
in Plate II. But self-sterile varieties may produce well-formed clusters 
when located near enough to other kinds of grapes so that cross polli- 
nation can occur. The clusters of Herbert and Barry, shown in Plates VI 
and VII, and that of Brighton, shown in Plate III, were borne on vines 
which were located favorably for cross pollination. 

The varieties which are listed in Class 3 have generally developed 
clusters imperfectly filled and unmarketable and those named in Class 4 
have failed to develop any fruit whenever cross pollination has been pre- 
vented. If these varieties are planted at all they should be set close to 
other varieties, which bloom at the same time, so as to provide for cross 
pollination. 

The varieties which are named in Classes 1 and 2 produce well-formed 
clusters of themselves. The covered clusters of Duchess and Diamond, 
illustrated in Plates IV and V, show what perfect clusters may develop on 
varieties in these classes when the blossoms are self-pollinated. The va- 
rieties named in Classes 1 and 2 may therefore be planted alone without 
reference to cross pollination. 


Explanation of Plates. 


Plate I. Eumelan self-fertilized. 

Plate II. Brighton self-fertilized. z 
Plate III. Brighton open to cross pollination (reduced one-third). 
Plate IV. Diamond self-fertilized (reduced one-third). 

Plate V. Duchess self-fertilized (reduced nearly one-third). 

Plate VI. Herbert (reduced nearly one-half). 

Plate VII. Barry (reduced nearly one-half). 


After Bulletin 157 was issued, inquiries came to the station 
from various sources, bringing up the question whether one kind 
of grape was any better fertilizer for the self-sterile kinds than 
another, or whether all that was necessary to provide for the 
proper fertilizing of a self-sterile kind was simply to plant next 
to it a variety which came into bloom with it. For the purpose 
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of gaining some information on this subject investigations were 
begun which, in 1899, included tests in fertilizing 12 nearly or 
quite self-sterile kinds with pollen of various varieties, some of 
which were self-sterile. 


Methods of Making Tests. 


All clusters were covered with bags before thé blossoms 
opened, to keep away the insects, which might otherwise visit 
the flowers and bring with them the pollen of other varieties. 
This was done with the clusters which were to receive the pollen 
and with those which were to furnish the pollen also. When 
the clusters were in bloom the bags were opened and the blos- 
soms brushed with clusters taken from the variety which had 
been chosen to furnish the pollen for that particular test. The 
bag was then immediately closed and properly labeled. It was 
left undisturbed till after the vines had gone out of bloom, after 
which the results of the tests were recorded. When the fruit 
was ripe it was gathered and each cluster rated on the 
scale of 100, to show how well filled it was with fruit, 100 repre- 
senting a perfectly formed cluster. 

Some of the results are summarized briefly in the following 
paragraphs: 

Aminia is practically self-sterile. When it was used to pol- 
linate Brighton the clusters averaged 0.3 on a scale of 100 for a 
perfect cluster. When used to pollinate Wyoming the average 
rating was 2. This indicates that Aminia is practically worth- 
less as a fertilizer for self-sterile sorts. When Brighton and 
Wyoming were pollinated with strongly self-fertile kinds like 
Catawba and Niagara, good clusters of fruit were produced. 
Black Eagle, as far as tested, has proved self-sterile. It was used 
to pollinate the self-sterile Barry and the practically self-sterile 
Eumelan, but no fruit resulted. Brighton is practically self- 
sterile, but occasionally it produces a few fruits when self-pollin- 
ated. (See Plate II.) It was used to pollinate the follow- 
ing varieties which are self-sterile, or nearly so (the average 
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rating in each case follows the name of the variety): Aminia, 1.7; 
Black Eagle, 0; Eldorado, 0; Herbert, 0; Lindley, 4; Merrimack, 
8.8; Salem, 0; Wyoming, 12. Catawba has proved to be strongly 
self-fertile in the tests of its self-fertility which I have made. It 
was used to pollinate the following varieties, which are self-sterile 
or nearly so (the average rating follows the name of the variety): 
Aminia, 89; Brighton, 74.4 and 80; Eldorado, 0.5; Herbert, 100; 
Lindley, 63; Merrimack, 91.7; Salem, 4; Wyoming, 100. Herbert 
is self-sterile. When it was used to pollinate the self-sterile Eldo- 
rado and Salem, no fruit was produced. When used on the nearly 
self-sterile Brighton the average rating was 28. Lindley, so far 
as tested, has proved self-sterile. It was used to pollinate the 
following kinds, which are self-sterile, or nearly so (the average 
rating in each case following the name): Brighton, 2; Eldorado, 
0; Herbert, 0; Merrimack, 32; Salem, 0.4. Merrimack is self- 
sterile. When used to pollinate the self-sterile Lindley, Herbert 
and Salem, no fruit resulted. When used on the partly se!f-sterile 
Brighton, all clusters but one failed to fruit, and that was well 
filled. This test should be verified by further work. Niagara is 
strongly self-sterile. It was used to pollinate the following varie- 
ties, which are self-sterile, or nearly so (the average rating after 
each name): Aminia, 80; Brighton, 85.7 and 52.5; Eldorado, 76; 
Herbert, 98.8; Lindley, 77; Merrimack, 96.3; Salem, 98. 

Without giving further particulars, it will be sufficient to say 
that without other tests which were made the results in general 
were similar to those which have been given. The use of self- 
sterile, or practically self-sterile, grapes for fertilizers for other 
self-sterile, or nearly self-sterile kinds, resulted in failure. When 
varieties which are strongly self-sterile, like Catawba, Niagara 
and Worden, were used to pollinate these self-sterile sorts, gener- 
ally good clusters of grapes resulted. 

In conclusion, a word of caution as to the significance of the 
average ratings which have been given in the above account of 
these investigations. They cannot be taken as showing accurately 
the ability of the variety to fertilize the other varieties upon which 


45 Bureau or Farmers’ Instirures. 


its pollen was tried, because the clusters were not always in full 
bloom when pollinating was done. Nevertheless, in a general 
way, the results may be taken as signifying that self-sterile sorts 
are practically worthless as fertilizers for other self-sterile varie- 
ties, and that it is best to select as fertilizers for s.lf-sterile grapes 
strongly self-fertile kinds which bloom at the right season. For 
a more complete account of these investigations consult Bulletin 
169 of the State Experiment Station, Geneva, N. Y. 


Some Practical Points in Bean-Growing. 


By J. E. Witson, Linwood, N. Y. 


Beans seem more particular in requirements of soil and climate 
than most farm crops. The area devoted to cultivation is quite 
limited, western New York and Michigan furnishing the greater 
part of the domestic crop. Their cultivation has necessarily been 
developed in the field by practical experience, and methods here 
outlined are employed by our most successful bean-growers. 
Beans do best on rather heavy soil if well drained, naturally or 
otherwise. They are very sensitive to an excess of water in the 
ground. Good corn land will grow good beans, generally. They 
will not thrive on light or sandy soils unless well manured. A 
clover sod makes the best seed bed. A corn stubble manured the 
year previous for corn, or an old sod, fall plowed, will give good 
results. They pay well for stable manure, especially if applied 
the fall or winter before on sod. Plow the ground in spring as 
soon as dry enough to work mellow, usually the early part of 
May with us, plowing deep, eight to ten inches, if the soil 
will admit of it, and do a thorough job, as careless plow- 
ing will materially reduce yield. As soon as plowed, ground 
is rolled and thoroughly fitted, and then worked over about once 
a week until planting time. It should be cultivated twice or 
more, during this time, with a large-toothed cultivator, working 
it from four to six inches deep. This deep working by large- 
toothed implements, thoroughly stirring the soil and bringing 
new particles together, seems to bring about some chemical ac- 
tion, which, while it may not be understood, has proved beneficial. 
If it is a dry spring, only shallow working should be given for 
a few days previous to planting, that the moisture may rise near 
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enough the surface to germinate seed. This thorough working 
for a month or six weeks will make a mellow and moderately 
firm seed bed to the depth of four or five inches, will liberate a 
large amount of plant food and destroy most of the weed seed. 

The time of planting will depend somewhat on the variety 
grown. The Marrow pea, perhaps more largely grown than any 
other, is planted anywhere from May 25th to June 20th, usually 
about June 10th or 12th. The Marrow, Yellow Eye, Red Kidney 
and others of the larger varieties, are planted a week or ten days 
earlier. About three pecks of pea beans, and from four to five 
pecks of the large varieties, per acre are planted in drills twenty- 
eight inches apart. Most growers use common grain drills for 
this purpose, stopping the hoes not needed. Care must be taken . 
not to get the seed too deep; if the ground is in good condition, 
vne inch is plenty deep. If they do not come up quickly they will 
not make a full crop. If your soil responds to fertilizers, an ap- 
plication of from 100 to 250 pound of a mineral fertilizer will 
increase the yield and help ripen the crop evenly and earlier—two — 
important points. 

A few days after planting, and before beans come up, go over 
ground with weeder. This breaks all crust, destroys what weeds 
may have sprouted and levels ground, so that crop can be culti- 
vated sooner. Just as soon as they are large enough, the culti- 
vator and weeder is started, cutting as close to the row as pos- 
sible, the first time with the cultivator. The weeder is used in 
connection with the cultivator as long as practicable, going over 
the beens once a week or every ten days until ripe, or until vines 
fill the row. After first time over, cultivation should not be over 
an inch or inch and a half deep and ground kept as near level as 
possible. With proper points for the cultivator this can be very 
easily done. 

In raising a crop of beans it must be borne in mind that they 
make their entire growth in about three months, and that in the 
dryest and hottest part of the year, and in ordinary seasons, a 
large part of the moisture which they need will have to be held 
in the ground from the spring rain. Hence, the necessity of early 
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and deep plowing and the thorough preparation of the soil before 
planting, as a deep, thoroughly-prepared soil will hold more 
moisture than a shallow and cloddy one. Frequent cultivating 
breaks any crust and checks evaporation, leaving most of the 
moisture for the use of the plant. In plowing deep and culti- 
vating shallow you give the largest amount of root room for the 
plant, giving them every chance to produce a full crop. 

As soon as pods are ripe, and before dry enough to shell, 
they are harvested by a machine made especially for this purpose. 
Two knives, running about an inch below the surface, pull the 
beans by the roots, two rows at a time, the knives set at proper 
angle, to bring rows together. They are then thrown into bunches 
with forks to cure, two or three of the double rows being thrown 
into one, leaving room to drive a wagon to haul to barn. They are 
mostly threshed by a machine built for the purpose, somewhat 
similar to our grain threshers and requiring the same power to 
run it. Where only small lots are raised, they are often tread 
out on the barn floor by horses, in frosty weather. Produce deal- 
ers take them as they come from the machine and run them 
through screens, after which they are picked over by hand, and 
stones, earth and damaged beans removed. Dealers buy them by 
the bushel (62 pounds) and deduct five cents for each pound 
wasted in picking. This is often a serious shrinkage to the 
grower. The price paid here (Linwood, N. Y.) for hand-picked 
beans is about 35 cents below New York quotations. 

Beans grown as above outlined, on soil adapted to them, in a 
favorable year ought to make a crop of 18 to 20 bushels per acre, 
although this is considerably above average. They pay as well, 
perhaps, on an average as other common farm crops. The fodder 
makes excellent feed for live-stock; sheep, especially, are very 
fond of it and will thrive better on it than on hay. 


Twelve Years Experience in Spraying. 
By EpwARD VAN ALSTYNE, Kinderhook, N. Y. 


The question is often asked, “ What is the use of all this spray- 
ing?” Is it necessary? A few years ago we heard nothing of 
these various insects and diseases. Is it a notion gotten up by 
the people who have something to sell, makers of spraying appara- 
tus or dealers in chemicals? Are these new troubles? I answer 
by saying that most of these troubles are not new. We have been 
increasing our plantings of fruit trees and plants, and have thus - 
furnished excellent food, as well as good breeding ground, for vari- 
ous pests, something more suited to their needs, as well as more 
plentiful than-the wild plants, on which they originally subsisted. 
Fruit plantations multiply; so do these troubles. As we increase 
traffic with the whole world we continue to bring in new pests and 
diseases. Dr. Howard says that of the 75 insects most injurious 
to fruits, 37 are of foreign origin. Cold, hard facts, but we may as 
well accept them first as last. He who will not adapt himself to 
these changed conditions will surely be left in the rear of the pro- 
cession of progressive fruit-growers. The man who will control 
conditions is the man who will be paid for fruit-growing as never 
before. 

I do not entertain the foolish idea that spraying is the only 
thing necessary to make fruit-growing successful. Spraying will 
rot fertilize or cultivate the soil, or prune trees. You have com- 
menced at the wrong end if you think spraying is all that is neces- 
sary. If I must choose between spraying, fertilizing and cultivat- 
ing, I shall abandon spraying, and cultivate and fertilize. If 
growers think they can starve trees by lack of fertility and cultiva- 
tion, and once in three or four years cut out the summer’s firewood 
from the trees, and call it pruning, and then go to work and spray 
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and expect satisfactory results, they will be sadly disappointed, 
and, as many have done before, condemn spraying. After we 
have fertilized, cultivated and pruned, if we want perfect fruit and 
greatest success, we must spray, and spray thoroughly and intelli- 
gently. I want to emphasize the foregoing facts. Twelve years 
ago I was convinced, after giving my orchard the best care that I 
could, that insects and disease were increasing, and when first I 
heard spraying talked of, I thought it, as many have since, a great 
disaster, and felt that I might as well quit the business first as 
last. In the fall of 1886 I sold my winter apples for $2.25 per 
barrel, net, for first-class fruit. After careful picking and grad- 
ing we had 100 barrels of rejected apples on account of worms and 
seab. There were about 25 barrels of windfalls beside, out of 300 
barrels shipped to market. If they had been perfect they would 
have brought over $250, and they were worth $25 or $30 for cider. 
I reasoned that if spraying would do what people said it would, it 
was certainly a good thing for me to try. I found that it would 
rot only keep fruit free from worms and scab, but would greatly 
lessen the number of windfalls. The first year’s spraying is often 
disappointing. Many start in to spray with very little knowledge 
of what they are spraying for, or how to do the work. They do not 
do the work at the right time, nor thoroughly, and they are fight- 
ing insects and diseases that are well established; hence failure 
to accomplish what was expected. Diseases and insects multiply 
year after year, and we certainly cannot expect to destroy them 
by one year’s work. Insects do not start out to commit suicide 
for our benefit, and will not eat the poisoned leaves if they can get 
those that are free from it. Therefore, all the foliage must be 
covered and kept so, if we expect good results. The man who gets 
best results from spraying is the one who sprays annually, at the 
right time and for a definite purpose, covering the whole tree with 
the mixture. I would not spray a tree that had no fruit on it as 
inany times as one that was bearing, but I would spray it once or 
more, for insect and disease germs are there and must be held in 
check, less they multiply. 
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The man who sprays as indicated need fear no new leaf-eating 
insects or disease that Bordeaux will prevent. I asked a friend of 
mine in Orleans county if he did not dread the canker-worm get- 
ting into his orchard, as it was all through the orchards in that 
section. I have heard Prof. Bailey say that he could actually 
hear them eat. He replied: “ My trees are annually covered 
with poison, and I have no fear of the canker-worm.” That was 
several years ago, and his orchard is as free from canker-worms as 
it was then. I have seen the time when we took 47 large nests 
ef the tent caterpillar from a single tree. For five years I have 
not had to remove a nest from my large orchards where we have 
sprayed, while a young one not in bearing and never sprayed we 
had to go through twice last summer and remove the nests by 
hand. Why? Because a thorough system of spraying had held 
them in check and destroyed them. 

Spraying is working by faith, which is a great deal harder than 
working by sight. Here is a little fungus, or insect, so small that 
few here have ever seen it. We have to take some one’s word for 
what it is, where it is, and what will destroy it. To him who has 
never sprayed I say, don’t do it unless you are thoroughly per- 
suaded in your own mind that it is the proper thing to do. Then 
know what particular object you are going to spray, the life-his- 
tory of the insect, or nature of the disease, with what or how can 
you prevent or destroy it. I believe that only to the man who 
se acts will success in this direction come. 

To illustrate, take the scab fungi. One scientific man says that 
ihey are so small they cannot be seen with the naked eye, but are 
present in our orchards in a latent state, ready to develop under 
favorable conditions, such as high temperature and moist atmos- 
phere, during which they spread and multiply with enormous 
rapidity. Bordeaux mixture applied over the whole tree will pre- 
vent their spread, as the fungi cannot live when they come in con- 
tact with the mixture. This means the trunk, limbs, twigs, leaves 
and fruit. Simply to throw a little combination of water, vitriol, 
lime and poison at the tree after the fungus has spread, will do 
but little good, while properly made and applied it will not only 
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give us clean, bright fruit, but a vigorous growth of healthy foli- 
age, which means more fruit, a stronger tree and fruit that will 
keep much longer than that from a tree with poor foliage. This I 
have found more than once. 

After years of experience with the Bordeaux mixture I have 
come to regard it almost with veneration, and had I to choose be- 
tween it and insecticides I should without hesitation select Bor- 
deaux. Its value depends largely on its being properly made. 
Dr. Sturgis has given us much valuable information along this 
line, and I would advise a study of the bulletin on this subject 
issued by the Vermont Experiment Station. I have not time to 
go into detail, only to say that by putting six pounds of vitriol 
with half of 50 gallons of water, and four pounds of lime with the 
other half, and then combining these two weak solutions, will give 
a mixture that will stay in suspension and not clog the muzzle 
and will spread easily and remain long on the trees. We always 
dissolve the vitriol and lime before hand, using as many gallons of 
water as we have pounds of material. A gallon then represents a 
pound and all figuring is done away with. 

The insect that causes the most trouble is probably the wala 
moth, and while the egg may hatch anywhere on the fruit, it 
usually enters from the blossom end. If we spray just after the 
blossoms fall and the fruit stands upright the poison will be col- 
lected on the tops at the blossom end, is likely to be retained there 
for a long time, and pretty sure to be fatal to the worm before it 
enters the apple. This period when the apple is in this position 
with the petals open, may be longer or shorter according to the 
season, and varies with different varieties. It will be readily seen 
that each of us must watch his own orchard and the different 
varieties therein to know the proper time to apply the poison to 
get the most benefit. 

There is a prevailing notion that the tree can be best sprayed 
when it is in full blossom. From the above it should be evident 
how false this is. Certainly nothing can be gained and much lost 
by spraying at this time. In addition, it will poison the bees, so 
necessary for proper pollen distribution. No one has any more 
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right to destroy his neighbor’s bees than his cattle. Instances 
are on record of the bees carrying the poison into the hives. 

Do not think that I consider spraying an easy job. There is 
nothing connected with fruit-growing I dislike so much. When I 
have reached the end of the spraying season and put away the 
sprayer, I always feel like singing a Glory Halleluiah. It is not 
an easy thing to do, but it pays, and that is what we grow fruit 
for. We want profit as well as fun. 

“ How many times and when do you spray your apple trees?” 
Usually three times. First, just as the foliage starts, using 
Bordeaux and Paris green. I find this just as good as to spray 
earlier. Then after the blossoms fall, as noted above, and usually 
once more, about two weeks later, using Borbeaux and Paris green 
twice each. Last year I did not spray but twice. It was a dry 
season and the spray was retained on the trees, having little rain 
to wash it off. I have Bordeaux on my trees now (February) that 
was put on last May. Then, too, we had but little weather to 
develop fungi. Some years it may be necessary to spray four or 
five times. I use with Bordeaux mixture, half a pound of green 
or poison to 50 gallons of water; that is for apples and pears. 
With a good agitator I have never had it burn the foliage. It 
will take as much as this to kill the bud-moth and will kill tent 
caterpillars and other insects quicker, which is an item when a 
rain follows shortly after spraying. 

I believe green arsenoid just as valuable as Paris green, and 
certainly much cheaper. It could be bought last season for 14 
cents per pound. For those who are doing much work, white 
arsenic will be found cheaper still. This needs to be boiled with 
sal-soda, and while not a difficult job, a beginner had better use 
the green, as the simpler he can make the operation the better. 

I find a good deal of the first spraying can be done best from 
the center of the trees. This I learned from spraying large elms - 
for the elm-leaf nets. We put a pair of telegraph lineman’s spurs 
on a man and sent him into a 50 or 60 foot tree with 40 feet of 
hose and 8 foot rod. Ordinarily a good, powerful hand pump, 
with a good agitator, will do the most practical and thorough 


TwELVE YEARS’ EXPERIENCE IN SPRAYING. 57 


work. Half-way spraying leaves plenty of uncovered foliage and 
fruit for insects and fungi to feed on. When the work is thor- 
oughly done there is no choice for the insect but to eat and die. 
From 85 to 90 per cent. of fruit may be made absolutely perfect 
if the work is properly done. 

To show the advantages brought about by the Bordeaux in 
giving vigorous foliage, I will site you an instance that happened 
a few years ago. My men ran out of Bordeaux in spraying the 
Greening trees, and as they were only short half a barrel, I told 
them to finish with green and water. The next spraying I helped 
to do myself, and came first to the side of the Greenings that the 
men had sprayed last. I at once noticed that the foliage was 
yellow and sickly looking, and as I had forgotten about the lack 
of Bordeaux I was planning to give them some increased fertility, 
but on coming back to the other side found the foliage as healthy 
as any in the orchard. Then I remembered that those were the 
trees, one side of which had no Bordeaux, showing the value of 
the Bordeaux where it is applied, and only there. 

Now an illustration for the scab on fruit. I have a block of 
Newtown pippin trees standing below a hill, on rather heavy soil 
and too close together. These were thoroughly sprayed with 
Bordeaux three times and poison to test the value of the Bordeaux 
for the scab. I had in the same orchard three trees of the same 
variety on high ground in the outside row where they had plenty 
of light and air. All conditions most favorable to the develop- 
ment of the scab. These I left unsprayed. In spite of their 
favorable conditions two-thirds of the apples were so scabby as 
to be worthless, while the trees unfavorably located, but sprayed, 
looked as fair as oranges, and pronounced by the buyer the best 
he had ever seen. 

One more illustration to show the effect in ridding fruit of in- 
sects. A few years ago I had strawberries in one orchard, and 
as the weather was very wet when we should have sprayed, 
the work was delayed. Fearing to injure the berries the orchard 
was left unsprayed. I sold my fruit that year, guaranteeing it 
perfect. That from the sprayed orchard sorted out only one 
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barrel out of eleven (and those were good seconds that brought 
$1.50 per barrel) that were not absolutely perfect, while the un- 
sprayed orchard, only separated from the other by a picket fence, 
yielded only two barrels out of three that could go under the 
guarantee. Besides, the ground was covered with windfalls, and 
in the first orchard hardly any had fallen. : 

I therefore conclude that spraying pays if done intelligently at 
the right time, and thoroughly, and if not done this way it had 
better not be attempted. 


Injurious Insects and How to Control Them. 


By E. P. Fett, D. Sc., State Entomologist, New York State Museum, Uni- 
versity of the State of New York. 


Before considering any of the forms which so frequently at- 
tract our notice through their depredations, I will mention briefly 
some of the beneficial species. 


Beneficial insects——There are many parasitic and predaceous 
forms which prey on injurious insects and are therefore beneficial. 
Examples of these may be found in the numerous ichneumon flies, 
some of which are important parasites, or in the predaceous 
ground beetles, bugs and others which boldly attack our pests. 
A little observation will soon enable the farmer to recognize these 
and he will then protect or at least avoid destroying them. Pro- 
fessor Kellogg, of California, records an instance where a well 
meaning correspondent destroyed a pint of beneficial lady bugs 
under the impression that he was killing the depredators on his 
rose bushes. Other species feed on noxious plants and thus in- 
directly benefit man by preventing these from becoming nuis- 
ances. Insects also render valuable aid as scavengers and the 
myriad forms inhabiting the soil undoubtedly do much toward 
reducing it to a more friable, fertile condition. They are also 
used to some extent for food by man and the honey bee supplies 
a most important article for the table. Insects are also fed to 
poultry, song birds and in nature undoubtedly constitute a valu- 
able food for many fish. The silk worm supplies the material for 
an important fabric, the cochineal and lac insects, substances of 
considerable value in the arts. One of the most important ben- 
eficial functions of insects consists in fertilizing the blossoms of 
our fruit trees, that is, carrying the pollen from flower to flower. 
Without the aid of bees, wasps, certain flies and other insects, it 
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would be impossible to obtain a full set of fruit without resorting 
to artificial fertilization. The enormous labor involved in this is 
easily understood and when we think of the number of trees and 
other plants that would have to be gone over and the relatively 
short time in which the work must be accomplished, our depend- 
ence upon insects is apparent. This emphasizes the wisdom of 
not spraying trees while in blossom. The spray wets the flowers, 
thus preventing the insects from working for a time, the poison 
used is apt to burn the tender parts of the flower, rendering fer- 
tilization impossible, and finally the bees themselves may be 
poisoned by visiting sprayed blossoms. They may even carry the 
poison home, kill the brood and contaminate the honey. There is 
also a state law prohibiting spraying trees while in bloom. So 
far as controlling insects is concerned, everything necessary can 
be accomplished by applications made either before or after 
blossoming time. 


Losses caused by insects—Many persons fail to realize the 
enormous losses caused by insects. The annual loss in the United 
States has been estimated at $400,000,000. Dr. C. H. Fernald, 
State Entomologist of Massachusetts, considers a loss through 
insect ravages of 10 per cent. of the value of a crop a conservative 
estimate. On this basis, the loss on cereals, potatoes and hay 
grown in New York State in 1898 would amount in round nnm- 
bers to $7,000,000. Professor Slingerland, of Cornell University, 
estimates that the codling moth causes an annual loss in New 
York State of $2,500,000 on the apple crop and $500,000 on the 
pear crop, making a total for this insect of $3,000,000. An im- 
portant point to remember in this connection is, that of 73 species 
regarded as of prime economic importance, that is each causing 
annually in the United States losses running into the hundreds 
of thousands of dollars, 37 are known to have been introduced, 
and the original home of six is still open to question. We may 
not be able to exclude insects from the country at large or from 
the state, but the individual farmer has it largely in his power to 
prevent certain species from obtaining a foothold on his farm. An 
orchard is grown not for the fruit it produces the year after it is | 
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set out, but for the crops ten to twenty-five years later; conse- 
quently it should always be some distance from the boundary 
lines, so that the owner may never be obliged to suffer throngo 
the carelessness or indifference of a neighbor. All trees and 
plants brought on a farm should be closely scrutinized and it 
would be a wise precaution to fumigate all such with hydrocyanic 
acid gas (as recommended on a following page) or else to buy only 
stock which has been so treated. If these precautions are taken, 
a man may reasonably expect to reap nearly full benefit from his 
efforts to keep his orchards free from injurious insects. 

Number of injurious insects—The number of injurious insects is 
so great that it is impossible to treat of all those worthy of notice. 
For example, 378 different species have already been listed as 
preying in some manner or other on the apple tree or its fruit, and 
while the majority of these can hardly be regarded injurious, as a 
rule, yet under unusually favorable circumstances almost any 
one of them might cause considerable damage. Before passing to 
the consideration of individual species, there are a few funda- 
mental facts which should be emphasized. 


Biting and sucking insects—In a practical way we must dis- 
tinguish between those insects which bite off and devour por- 
tions of their food and others which obtain their sustenance by 
sucking fluids from the underlying tissues. The work of the 
former class may easily be recognized by portions of a plant being 
eaten away. Asa general rule such insects can be controlled by 
spraying with an arsenical preparation, provided the poison is 
placed where the insect must eat it or go hungry, and the suc- 
cess of the operation will be proportional to the plant surface 
covered. In short, when spraying with arsenical poisons aim to 
have the insecticide hit every: portion of the plant liable to attack. 
The necessity of this is shown by the following: Last spring 
maple leaves were sprayed with several arsenical preparations. 
The variously treated leaves (after the spray had dried and the 
poison was therefore nearly invisible,) and some untreated ones 
were placed in separate jars and forest tent caterpillars placed 
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with each lot. In spite of these precautions, the caterpillars on 
the sprayed foliage ate very little for from twelve to thirty-six 
hours while those on the untreated leaves fed most readily. The 
Same results were repeatedly noticed with the elm leaf beetle. 
The more successful fruit-growers make a practice of spraying 
every year; first as the buds are opening, second, just after the 
petals have fallen and before the green calyx lobes have closed, 
and then about seven to ten days later. Such treatment should 
be amply sufficient to control all orchard pests which yield to 
arsenical poisons. If four ounces of Paris green or other arsenical 
preparation is added to fifty gallons of Bordeaux mixture, we 
have a very effective fungicide and insecticide combined, which 
is of special value for the first treatment. If spraying is under- 
taken, it most certainly should be continued year after year, be- 
cause experience has demonstrated that it is far from wise to 
await the appearance of a pest in force before applying the 
remedy. 

As the arsenites lie in small particles on the surface of the 
plant, it is evident that an insect drawing nourishment through a 
slender, thread-like beak or proboscis from the interior of the plant, 
would be unaffected by such poisons. We must therefore fight 
sucking insects by using substances which will kill when thrown 
on the insect. That is, use a contact insecticide like kerosene 
emulsion, whale oil soap solution, etc. Suecess with contact in- 
secticides is proportional to the number of insects hit. Spray to 
cover the pests with the substance. Contact insecticides are to 
be used whenever insect injury is accompanied by a wilting or 
discoloring of the affected parts and there is no tissue eaten away. 
The foregoing are general rules which must frequently be modi- 
fied to meet special cases. 


Beware of frauds.—A word of warning in this connection may 
not be out of place. Beware of remedies for which great claims 
of one kind or another are made. . There are now forty-six ento- 
mologists in the United States giving a large proportion of their 
time to the study of insects and methods of controlling them, and 
unless a remedy is advised by a well known authority, it will be 
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well to go slow before trying it. One of the oldest fakes is plug- 
ging trees with sulphur or some other substance said to be taken 
up by the sap, thus rendering the foliage distasteful to insect 
pests. Such claims have no foundation and should not be heeded. 
Yet in 1896 or thereabout, as stated to me by Mr. E. Van 
Alstyne, such an agent appeared in Kinderhook, N. Y., charged 
two dollars for plugging a tree, took in about $50 and then de- 
parted, leaving an unpaid board bill. 


Insect changes.—The farmer should also have some general 
knowledge of the transformations of insects in order that he may 
recognize both friends and foes in their various stages. All in- 
sects develop from eggs of one form or another, though in some 
cases the eggs hatch within the body of the parent. The larva is 
the active, growing form, and is the stage more frequently de- 
structive. It is variously known as the caterpillar, grub, maggot, 
“worm,” etc. The pupa is the quiescent, resting stage, during 
which the transformation from the comparatively simple cater- 
pilar to the highly organized butterfly or moth takes place. 
These changes will be more fully emphasized in the following 
accounts of certain injurious species: 


Apple tree tent caterpillar.—This insect, Clisiocampa americana, 
yearly causes much damage in spite of the fact that its habits 
are well known and methods of suppressing it are understood. It 
passes the winter in the egg. The brownish egg mass encircling 
a twig is represented at figure 1 on plate 1. The young cater- 
pillars may be found well developed within the egg in the fall 
and emerge therefrom in early spring. They remain in clusters 
under the familiar tent, feeding on adjacent foliage, and by the 
time they are half grown, we have the well-known condition 
represented at figure 3, plate 1. The caterpillars become full 
grown (plate 1, figure 2) the latter part of May, and at that time 
may be seen wandering in all directions, seeking a place for 
spinning their cocoons, several of which are represented at figure 
6, plate 1, and one still more enlarged at figure 4. The co- 
coons are spun in early June and may be found in almost any 
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convenient crevice, affording some shelter from the elements. 
The pinkish brown moths, plate 1, figure 5, appear from the latter 
part of June into July, pair and deposit the eggs which produce 
caterpillars another season. 

It is comparatively easy to collect and destroy the egg clusters, 
as most of them are on the lower limbs. If the orchard is sys- 
tematically sprayed, even this is unnecessary. The creatures 
can also be destroyed when collected in their nests, either by 
tearing the nests out and crushing, or by burning. The latter is 
hardly advisable on account of injury to the tree. 


Forest tent caterpillar—A closely related insect and one which 
attracted far more attention last summer is shown on the 
next plate. It is variously known as the forest tent caterpillar 
or maple worm, scientifically as Clisiocampa disstria, and is a 
close relative of the preceding form. Like it, the winter is passed 
by the well-developed caterpillar within the egg. The smaller, 
shorter, lighter colored egg belt is represented at figure 1, plate 
2. The eggs are frequently found in large numbers on small 
sugar maples, if there be any in the vicinity. On moderate-sized 
trees, a large proportion are found on twigs within twenty or 
thirty feet of the ground, while on large trees it is not unusual 
to find them in considerable numbers at a greater height. The 
caterpillars begin to emerge from the eggs with the advent of 
warm weather in the spring and continue to appear for about a 
month. The first evidence of infestation, if the eggs have not | 
been previously noticed, is a thinning of the upper leaves. The 
young caterpillars may be found in clusters on the branches, and 
as they increase in size the clusters are found lower and lower, 
till, when nearly full grown, large patches may be found on the 
trunks of the infested trees. It will be seen by comparing fig- 
ures 2 on plates 1 and 2, that the forest tent caterpillar is char- 
acterized by the possession of a row of somewhat diamond- 
shaped silvery spots down the middle of the back, while the 
apple tree tent caterpillar has a narrow dorsal line of the same 
color. The forest insect does not form a tent in the crotches of 
the limbs, a habit so characteristic of the species usually found 
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on apple trees. The full-grown caterpillars wander in search of 
a place to spin cocoons about the first of June, spinning up about 
the middle of that month, but some may be found the latter part 
of June and even in early July, so irregular is their development. 
The cocoons, as frequently spun in a leaf, are represented at 
figure 4, plate 2. They may also be found under ledges of houses, 
in fence corners and almost any convenient shelter. The moths 
may be taken from the latter part of June into August, being 
most abundant in early July. Pairing takes place at this time, 
and the eggs are deposited for the next year’s generation. As 
is well known, this species has a special fondness for sugar ma- 
ples, and has caused much injury to the sugar bush of this and 
the adjoining State of Vermont. The effect attacks by this in- 
sect have is shown by the following: Mr. Tremain Bloodgood, of 
Hensonville, Greene county, found that maples defoliated in 
1897 and ’98 yielded in 1898 and ’99 one-half the usual amount > 
of sap, and that more of it was required to make one pound of 
sugar, though the quality of the latter was not affected. Mr. 
Jared Tiffany, of East Jewett, found that the largest and best 
maples suffered most, and that two or three defoliations kill a 
tree or render it practically worthless, as the flow of sap is very 
small and the little secured is almost unfit for use. Professor 
Perkins, entomologist of the Agricultural Experiment Station of 
Vermont, reports that the crop was not one-half or two-thirds 
the usual amount in his State, and that the yield was light even 
in localities where the tent caterpillar was not abundant. In 
most places it is hardly probable that the pest will be abundant 
for more than three or four years in succession. 


Value of native birds—The cause leading to the outbreak of 
this native species is interesting and worthy of some attention. 
The pest is undoubtedly controlled to some extent by climatic 
conditions, and insect parasites are also valuable aids in keeping 
it in subjection. Unfortunately, we can not control climate, and 
there is not much that is practicable in the way of encouraging 
or protecting parasites. It is believed that the native birds are 

3 


6G Bureau or Farmers’ INSrirures. 


important aids in keeping this insect in control. Mr. E. H. For- 
bush, ornithologist to the Massachusetts State Board of Agri- 
culture, has kindly supplied me with the following list of native 
birds observed feeding on forest tent caterpillars: Oriole, black- 
billed cuckoo, yellow-billed cuckoo, crow, blue jay, redstart, 
nuthatch, wood thrush, chewink, black and white creeper, red- 
eyed vireo, flicker and scarlet tanager. Mr. V. H. Lowe has ob- 
served the black-capped chickadee feeding on the eggs and the 
robin on the caterpillars, beside others mentioned. Professor 
C. M. Weed states that the robin, chipping sparrow, yellow 
bird and English sparrow feed on the moths. In view of the fact 
that our best authorities have estimated that bird life in New 
York State has decreased 48 per cent. in the past fifteen years, 
it seems reasonable to attribute this outbreak by forest tent cat- 
erpillars in part to the decline in the number of birds. The foi- 
lowing accounts illustrate the value of our feathered friends: 
In a typical orchard at Medford, Mass., Mr. Forbush took a little 
trouble to attract the native birds, the nests of the English or 
house sparrow being destroyed. The results were greatly in 
favor of protecting our indigenous forms. In the neighboring 
orchards it was evident that canker worms and tent caterpillars 
were abundant, but in the orchard in question the trees were 
seriously injured in only one or two instances, though no at- 
tempt was made to control the insects by spraying or other arti- 
ficial means. The following note relating to forest tent cater- 
pillars is by Miss Caroline G. Soule: “The nuthatches would 
stand by a patch of larve lying close together below a tar band 
on a tree and eat so voraciously and with such an entire aban- 
donment of self-consciousness that I could go close and put my 
hand on them before they would fly. This experience was re- 
peated several times.” 

Our native birds are undoubtedly of great value and will richly 
repay any slight effort that may be made for the purpose of at- 
tracting them to a neighborhood. Winter birds may be induced 
to remain in a locality by hanging in the trees pieces of meat or 
partially picked bones, and will spend much time in searching 
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out and devouring numerous insects and their eggs, relying on 
the meat only when conditions are unfavorable for obtaining in- 
sect food. Migratory birds may be induced to remain in larger 
numbers in a locality by providing them with suitable nesting 
places and materials, and by affording them protection from cats 
and other enemies, not excepting man. Thickets in the vicinity 
will afford shelter for certain species, and if a few mulberry 
trees are set out their fruit will serve to protect the cherries, as 
the birds are said to eat mulberries by preference. Most of these 
suggestions are taken from a very practical paper by Mr. For- 
bush. 


Remedies for forest tent caterpillar—tThere is little that can be 
done to prevent the ravages of this insect in forests and large 
sugar bushes, aside from protecting birds, but in orchards, on 
shade and other of the more valuable trees it is practicable to 
fight this insect in the egg, caterpillar and cocoon stages. During 
the winter and early spring the lower twigs bearing egg clusters 
should be cut off and burned. Every egg mass thus destroyed 
means approximately 200 less caterpillars to fight the coming 
spring. As soon as the pests cluster in the trees, they should be 
brushed down or dislodged with a torch. The latter method is 
hardly advisable on account of the danger of injuring the tree. 
Many caterpillars can be jarred from the limbs. In whatever way 
they are gotten out of the tree, bands should be employed to pre- 
-yent the caterpillars from ascending. A strip of cotton batting 
tied tightly around its middle to the trunk and the upper portion 
turned back over the string makes a very effective barrier so long 
as it remains dry. Bands of tar, grease, equal parts of lard and 
sulphur, ete., are very effective in preventing the creatures from 
climbing the trees, once they have been gotten out. If these 
latter substances are used, it will be safer to first put on a band 
of thick paper and apply the grease or tar to it, thus avoiding 
danger of ultimate injury to the bark. Wherever the caterpillars 
are at all abundant, it will probably be necessary to kill those 
collecting below the bands with hot water, kerosene emulsion or 
by crushing. These insects yield readily to arsenical poisons, 
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particularly if the application is timely, but conditions are not 
always such that spraying is practicable. Sometimes when the 
caterpillars are present in very large numbers and the poison has 
not been applied till late, the trees may be stripped in spite of the 
insecticide, but under ordinary conditions there need be little 
fear of the poison proving ineffective. Where spraying is not 
done, it will probably be wise to supplement the destruction of 
eggs and caterpillars by collecting and burning the cocoons. The 
village of Glens Falls, and several others, paid school children 10 
cents per quart for collecting the cocoons in 1899, and excellent 
results were obtained. At Glens Falls 1350 quarts of cocoons 
were destroyed. Whenever this is done to any great extent, it 
would be well to put the cocoons in boxes covered with a wire 
netting, about 3-16 inch mesh, so as to allow the smaller parasites 
to escape and yet to confine the moths. When the caterpillars 
are present in large numbers nothing but the most vigorous meas- 
ures will prevent severe injuries to the infested trees. 


Codling moth.—One of the most important orchard insects to- 
day is the common codling moth or apple worm, Carpocapsa 
pomonella. The wormy apple, well represented at figure 1, on 
plate 3, is familiar to most of us. Were we to go into the orchard 
in winter and look under partly loosened bark scales, we would 
find a condition very much as represented at figure 2, on plate 3. 
Under the loose bark there is a silken cocoon and within it a 
partly curled, whitish worm or caterpillar, which is represented 
much larger at figure 1, plate 4. The winter is passed in this 
condition. In the spring the transformation to the pupa occurs 
and about the time the apple trees blossom, the moths (plate 3, 
figures 3, 4) come forth. About a week later the eggs are laid on 
the leaves or sides of the young fruit and in about two weeks from 
blossoming the young caterpillar or apple worm emerges from the 
egg and usually enters the fruit at the blossom end. This habit 
renders the control of the pest by spraying comparatively easy, 
provided it is done thoroughly and at the right time. Any time 
after the white petals have fallen and before the green calyx lobes 
have closed is the proper time to spray for this pest. Figure 3 on 
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plate 4 shows the calyx lobes open and in the right condition for 
spraying and figure 4 the condition when the calyx lobes have 
closed and the impossibility of throwing the poison where it will 
be most effective. It may be well to delay spraying a few days 
after the blossoms have fallen so as to reduce to a minimum the 
danger of having the poison washed out of the blossom cup by 
rains, but delay beyond a certain period is dangerous because the 
calyx lobes in most varieties of apples close in about two weeks 
after the petals fall and then it is too late to do effective work 
against this insect. Ample time allowance should be made, as 
the spraying may be hindered by bad weather. The spray should 
be rather coarse because then it fills the calyx cup more readily. 
There is practically no danger in spraying young apples with 
arsenical poisons. 

Those who do not or can not resort to spraying must depend on 
the destruction of the infested fruit shortly after it falls. One 
correspondent found comparative immunity from this pest by 
allowing hogs to run under his apple trees. Sheep or other do- 
mestic animals could be utilized in the same manner to good ad- 
vantage in certain cases. As the apple worms leave the fruit 
when full grown and spin cocoons under shelters on the trunks, 
banding the trees and destroying the cocoons found underneath 
aids materially in reducing the numbers of this pest. Scrape the 
trunk smooth and apply a band of cheap paper, burlap or similar 
material in June. These bands should be examined every ten 
days till August and then once in the fall, destroying all found 
under the shelter. As many of the pests are liable to be carried 
into the fruit cellar, it is always wise to prevent the escape of the 
moths in the spring by covering all openings with fine wire net- 
ting. “ 

Sugar maple borer.—The sugar maples in many villages show 
most serious injury by the sugar maple borer, Plagionotus 
speciosus. This insect is specially dangerous because the large, 
white, fleshy grubs thrive in healthy trees and have the pernicious 
habit of running their large burrows through the inner bark and 
sap wood. As many of these burrows have a transverse, oblique 
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direction for a part of their course, it is by no means uncommon 
to see trees partly girdled through the activity of this borer. I 
have seen maples fifteen and eighteen inches in diameter half 
girdled by a single burrow. It is ap- 
parent to all that only a few such 
borers are necessary to cause con- 
siderable injury. The beautiful par- 
ent beetle, represented at figure 1, is 
rarely seen, but evidences of the in- 
sect’s work are very apparent. The 
large, white, fleshy grub or borer is 
not often observed. It is a most in- 
sidious worker and probably the best 

method of controlling it on shade 
beetle (origiual). Tat A eG Ee to search each fall for the dis- 


colored, wounded areas, showing the 

place where the young larve have entered the bark, and then to 
destroy the pests. There is little danger of harming the tree more 
by digging the borer out than the creature would if left to itself. 
The young borers fre- 
quently enter the ‘tree at 
favorable points on the 
trunk and branches just 
as the larger limbs 
spring out from the main 
stem. Applications of 
the soap carbolic acid 
Fic. 2. Elm borer: a adult; b half grown larva—hair wash about he aide of 
line represents natural size of latter (original). May, and renewal of the 


same in June, would 


probably aid conan in preventing the deposition of eggs, 
though at present it is impossible to state the true value of this 
preventive. 


Elm borer—American elms are frequently attacked by a borer 
working beneath the bark. There is no practical method of fight- 


Ingurious Insects anp How to Contrrot THEM. 1 


ing it. About the best that can be done is to keep the elms in a 
vigorous condition and cut and burn all affected limbs. 


Elm leaf beetle—In the Hudson river valley there is another elm 
pest of considerable importance, and as it will soon make its way 
to other sections of the State, it is worthy of a brief notice in this 
connection. I refer to the elm leaf beetle, Galerucella luteola, an 
insect which has killed thousands of elms in the state and one that 
in all probability will cause much greater loss in the next decade. 
It has already been reported as present at Oswego and Rochester, 
and may occur at many other places in west- 
ern New York. The yellowish, black striped 
beetles about one-fourth of an inch long pass 
the winter in houses, sheds, crevices in trunks 
and similar shelters. In the early spring 
they come forth, fly to the trees and begin 
feeding on the unfolding leaves. Clusters of 
three to over 20 yellowish eggs are deposited 


on the under surface of the leaves throughout 
May, the young hatching about the first of 


Fic. 3 Elm leaf beetle, mpleti i i 2 
adult jreqced from eetle, June, and completing their growth in 15 or 20 
ard, U. S. dep’t agr., Year- 


book 1895). days. There are two broods annually in 

Albany and vicinity. The beetles eat irregu- 
lar holes in the foliage and the grubs feed exclusively on the under 
surface; hence in order to poison both forms, it is imperative that 
the leaves be sprayed from the under side. Where spraying with 
poison is not done, some relief may be obtained by killing the 
golden yellow pup with hot water, kerosene emulsion, etc., after 
they have collected in large numbers about the base of the tree. 
This latter means can be made more effective by scraping the 
rough bark from the tree and then constructing an inclosure a few 
inches high around the base of the tree. Killing the insects once 
in five days will give the best results with the least labor. 


Several very important scale insects are represented at figure 4 
and every fruit grower should become familiar with their general 
appearance. 
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Old fruit enemies.—Apple tree bark louse, Mytilaspis pomorum. 
The general form of the brown scale of this insect is nicely shown 
at a in figure 4 and were we to examine infested trees in winter 
we would find under the old scales large numbers of tiny white 
eggs. The scurfy bark louse, Chionaspis furfurus, is represented 
at b in figure 4. The common name is descriptive of the white, 


of cane; ¢ English oyster scale; Futuam’s ceale (original), 
scurfy condition of badly-infested trees. On breaking away the 
protecting scale in winter numbers of purplish eggs may be 
found occupying the scale cavity. The winter is passed by both 
species in the egg stage. About June 1st the young appear and 
may be seen crawling in large numbers over the trunk and limbs 
of the infested trees. Either of these scale insects can be kept 
under control by spraying the young with a contact insecticide 
like whale oil soap solution, kerosene emulsion, the formulas for 
which are given at the close of this article. 


San José scale-—The most important pest represented in figure 4 
is this species, Aspidiotus perniciosus. Figure 4¢ represents the 
female scale and at d the male scale is shown. Observe the round- 
ness of the ash-gray scale, the central nipple and the lighter ring 
surrounding it. The adult female scales are frequently consider- 
ably larger and of a yellowish white color. The scale covering 
these insects is quite variable, and it requires considerable experi- 
ence to enable one to distinguish with surety between this species 
and certain closely related forms and even then the entomologist 
frequently prefers to take the trouble to make a mount for the 
microscope and study the insect itself before passing on the iden- 
tity of the species. A closely related form is Aspidiotus ancylus 
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cr Putnam’s scale. It is represented at figure 4f. It can be 
separated at once from the San José scale by the eccentricity and 
the yellow or reddish color of the nipple. There is another 
species, Aspidiotus ostrewformis (figure 4e), which resembles the 
San José scale very closely indeed. If trees are infested by scale 
insects or even present a suspicious appearance, it is by all means 
advisable to cut off a small twig and submit the same to some 
entomologist for examination. The San José scale is dangerous 
on account of its inconspicuousness and also because of its great 
prolificacy. A tree may be nearly covered by this scale and noth- 
ing be suspected. I have known such to be the case, even when a 
bright and intelligent man and his two boys had endeavored to 
keep posted and had been looking for the creature. Careful 
studies have shown that in the latitude of Washington, D. C., four 
and even five generations could be produced in a year and that the 
descendants from one female might in one season reach the enor- 
mous estimate of 3,216,080,400 individuals. In New York state 
not over three generations annually would probably be the rule, 
but even with our climatic conditions the insect is able to keep 
up with a rapidly growing apple tree, as is shown by a twig fifteen 
inches long of 1898 growth being nearly covered with the scale 
at the end of that season. 

Very diverse opinions are held regarding this insect and its 
destructiveness. It is at least a pest no man cares for and it 
is much easier to exclude it from the farm than to maintain a per- 
petual warfare to keep it in subjection. There are many sections 
in the state where this pest has not become established and thou- 
sands of farmers and horticulturists are in a position to prevent 
the San José scale from gaining a foothold in their orchards. 
To every such person I would say, buy only trees that have been 
fumigated with hydrocyanic acid gas or else fumigate every tree 
and shrub before it is set out. This measure is not only our most 
practical method of safeguarding against the introduction of the 
San José scale but is equally valuable against many other im- 
ported insects. The importance of this latter has already been 
emphasized. Nothing but the most heroic measures will stamp 
out the pest after it has become established and these will be 
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successful only in places where the infestation is very limited. 
If but few trees are infested and there is no danger of its being 
in nearby localities, it would be far wiser promptly to destroy 
everything bearing the scale and start anew, rather than at- 
tempt to save the trees. An infestation of considerable extent 
can hardly be fought otherwise than by repeated treatments with 
contact insecticides. Whale oil soap has proved about as effec- 
tual as any, though the mechanical kerosene emulsion has been 
strongly endorsed by some. Perhaps the most promising treat- 
ment is found in the use of a 20-per-cent. mechanical emulsion of 
crude petroleum applied in early spring before the buds start. 
There is no doubt of its killing a large proportion of the scales. 
There is less danger to the fruit buds if winter treatment be de- 
layed till early spring and if crude petroleum emulsion be used, 
the viscid residue remains sometimes on the limbs and trunk and 
is very unfavorable to the establishment of young scales. Crude 
petroleum cannot be applied to leaves but it is said to injure 
only growing wood, even in summer. Its use undiluted cannot 
be recommended at present. The summer treatment with other 
contact insecticides consists of several sprayings from when the 
young begin to appear, sometime in June, till late fall. The fre- 
quency of the spraying should depend largely on the abundance 
of the young. The summer work is usually supplemental to the 
winter operations. The formulas of contact insecticides for 
either summer or winter use are given on a subsequent page. 

The following catalogue, descriptive of the insects in a small 
traveling collection of the more important species, was prepared 
by the State Entomologist and published in a convenient pocket 
form for distribution at farmers’ institutes: 


Fruit Tree Insects. 


1 Apple tree tent caterpillar (Clisiocampa americana). Conspicuous web 
tents in forks of apple and cherry trees contain hairy caterpillars with a 
white stripe along the back. Cocoons spun the last of May, the light 
brown moths flying in June. Eggs, in belts encircling the smaller twigs, 
remain unhatched till spring. 

Treatment: remove and destroy eggs or young in nests. Spray foliage 
of infested trees with poison in early spring. 
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2 Codling moth (Carpocapsa pomonella). Familiar as the worm boring 
in apples near the core. ‘The winter is passed in small cavities under 
sheltering bark or in crevices. 

Treatment: band trees and kill worms collecting under them; destroy 
Wwormy apples, spray with poison when calyx lobes are open. Prevent 
escape of the moths from fruit houses and cellars. 


3 Cigar case bearer (Coleophora fletcherella). Small caterpillars in cigar- 
shaped cases feeding on buds and foliage of apple. 
Treatment: spray infested trees with poison in early spring. 


4 Pistol case bearer (Coleophora malivorella). Small caterpillar in pistol 
shaped cases feeding on the young leaves and opening flower of the apple. 
Treatment: spray infested trees with poison in early spring. 


5 Apple leaf Bucculatrix (Bucculatriz pomifoliella). White ribbed cocoons 
about 44, inch long may be seen in clusters on smaller limbs of infested 
trees. The small larve mine the leaves and later feed externally. 

Treatment: spray infested foliage with poison in early June. 


6 Rose beetle (Macrodactylus subspinosus). Greenish yellow beetles 
about 3% inch long appear in swarms in May and attack the foliage of 
various trees and vines. 

Treatment: spray beetles with 4% pound whale oil soap to 1 gallon water, 
dust vines with ashes, etc.; handpicking. 


7 Apple tree borer (Saperda candida). “ Sawdust” or diseased bark and 
beneath the latter, legless, white, round headed borers. The brown beetles, 
striped with white, about 1 inch long, occur from June to August. 

Treatment: protect base of tree with wire netting. Dig out the young 
borers in the fall. Cut and burn badly infested trees. 


8 Pear midge (Diplosis pyrivora). Dwarfed, deformed, fruit drops early, 
and within occur thick-bodied, pale yellow maggots. 
Treatment: destroy infested fruit. 


9 Peach bark borer (Scolytus rugulosus). Bark of affected trees punc- 
tured with many small, circular holes, made by brownish black beetles, 
less than ¥% inéh long. Inner portions of bark’ and sap wood filled with 
burrows, 

Treatment: burn badly infested trees. Apply carbolic soap wash to 
trunks and limbs in early spring. 


10 Pear blight beetle (Xyleborus dispar). Bark of affected trees punc- 
tured with many small, circular holes made by dark brown beetles about 
4% inch long. Inner portions of bark and sap wood filled with burrows. 

Treatment: burn badly infested trees. 


11 17-year Cicada (Cicada septendecim). Slit and broken twigs with wilt- 
ing leaves are characteristic work of this insect, but unless the trees are 
small not much damage is done. 


Treatment: avoid setting out trees in last few years before Cicadas are 
due. 
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12 Apple tree bark louse (Mytilaspis pomorum). Bark infested with 
brownish scales shaped like oyster shells. Occurs on many other trees. 
Winter passed as white eggs under old scales, the young appearing about 
June 1. 

Treatment: spray young with kerosene emulsion or whale oil soap 
solution. 


18 Scurfy bark louse (Chionaspis furfurus). The whitish, scurfy scales 
occur on the bark of fruit trees. The purplish eggs remain under old scales 
all winter, the young appearing about June 1. ; 

Treatment: spray young with kerosene emulsion or whale oil soap 
solution. 


14 San José scale (Aspidiotus perniciosus). A small circular scale not 
readily seen unless very abundant. Infests many trees and shrubs. The 
specimens exhibited showed variations in the appearance of the scales and 
how it may be disseminated by budding. Young appear from early June 
till cold weather. 

Treatment: destroy badly infested trees, specially if young, and spray 
others thoroughly in early spring with 20 per cent mechanical emulsion 
of crude petroleum, kerosene emulsion or whale oil soap solution. Jumi- 
gate with gas. 


15 English oyster scale (Aspidiotus ostreeformis). Resembles San José 
scale in appearance and like it infests fruit trees. Occurs in several 
localities in this State and should be guarded against. 

Treatment: spray infested trees with kerosene petroleum or emulsion, or 
whale oil soap solution. Fumigate with gas. 


16 Putnam’s scale (Aspidiotus ancylus). Resembles the two preceding 
gepecies, but is less injurious. Attacks various trees. 
Treatment: same as preceding. 


Small Fruit and Vine Insects. 


17 Currant worm (Pteronus ribesii). Greenish, black dotted saw fly 
larvee feeding on currant leaves in May, the common currant worm. 
Treatment: spray with hellebore, 


18 Currant span worm (Diastictis ribearia). Yellowish, black dotted 
span worms feeding on leaves in May and June. 
Treatment: spray with poison or handpicking. 


19 Currant stem borers (Sesia tipuliformis, Janus integer, Tenthredo rufo- 
pectus). The caterpillars boring in the woody stems are sesians. The 
maggots working in the tender tips may be either those of Janus or 
Tenthredo. 

Treatment: burn stems infested with sesians and the wilting tips 
infested by the others. 
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20 Raspberry gouty gall beetle (Agrilus ruficollis). Irregular swellings 
on canes are produced by larve of this pest. 
Treatment: cut and burn infested canes during winter or early spring. 


21 Light loving grapevine beetle (Anomala lucicola). Brcwnish or black 
beetles about 3 inch long resembling a small June beetle. 
Treatment: dust vines with lime. Collect and destroy beetles. 


22 Spotted grapevine beetle (Pelidnota punctata). Brown, black spotted 
beetles about 1 inch long resembling a June beetle. 
Treatment: handpicking, 


23 Grapevine flea beetle (Haltica chalybea). Greenish or blue beetles 
about 1% inch long feeding on buds, or brownish, black dotted larve 
about 14 inch long skeletonizing leaves. 

Treatment: spray with poison, using a large amount on buds, less for 
young on leaves, 


24 Grapevine plume moth (Ozyptilus periscelidactylus), Small, greenish, 
hairy caterpillars webbing together terminal leaves. 
Treatment: pick and destroy infested tips. 


25 Eight spotted forester (Alypia octomaculata). Reddish, black ringed 
caterpillars about % inch long feeding on grapevine and Virginia creeper 
in spring. 

Treatment: handpicking; spray with poison. 


26 White flower cricket (Oecanthus niveus). Series of punctures in twigs 
of various kinds are made by this insect for the reception of its eggs. 
Injury is usually too little to call for remedial measures, specially as the 
insects are predaceous and therefore beneficial. 


Shade Tree Pests. 


27 White marked tussock moth (Notolophus leucostigma). Beautiful eat- 
erpillars haying three black plumes, four yellow or white tufts, a coral red 
head, and body marked with black and yellow; defoliate horse chestnut, 
elm and other shade trees. Winter passed in white, frothy egg masses, 
the caterpillars hatching the latter part of May and spinning up about @ 
month later, the moths appearing in July. Two broods about New York 
city, but one farther north. 

Treatment: destroy eggs or spray foliage of infested treés with poison. 


28 Forest tent caterpillar; maple worm (Clisiocampa disstria). Foliage 
of maple and fruit trees eaten in May and June by hairy blue headed 
eaterpillars with silyery spots along the back. Cocoons spun in June, the 
brown moths flying in July. Eggs, in belts encircling smaller twigs, re- 
main unhatched till spring. ; 

Treatment: destroy eggs; kill the caterpillars when massed on trunk 
and limbs; spray foliage of infested trees with poison; collect and destroy 


eis" 


cocoons, . \eidwornres 
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29 Pigeon Tremex (Tremex columba). Adults, frequently known as 
“horn tails,’ are usually found in July around diseased and dying tree 
trunks. The young borers occur near the surface, but full grown ones 
may make their way to the center of even large trees. Not usually veryz 
injurious. 

Treatment: cut and burn badly infested trees. 


30 Lunate long sting (Zhalessa lunator). Brownish, wasp-like insect 
with yellow markings and a slender ovipositor or “ tail” 2 to 4 inches long. 
Frequents elms and maples infested by the pigeon Tremex and is occa- 
sionally found with the ovipositor stuck in the wood. The white, legless 
grubs attach themselves to the borers and suck their life out. This insect 
should therefore be protected. 


31 Cottony maple tree scale insect (Pulvinaria innumerabdilis). Under 
side of smaller limbs sometimes festooned with this cottony insect, though 
more frequently it occurs in small masses. Young appear in July. 

Treatment: spray with kerosene emulsion or whale oil soap solution. 
Brush or scrape off and destroy the old scales. 


32 Sugar maple borer (Plagionotus speciosus). Diseased or loose bark 
and exposed dead wood indicate the work of this pest. The grubs fre- 
quently cause serious injury by running transverse burrows just beneath 
the bark. The stout, black beetles about 1 inch long with bright yellow 
markings, occur from June to August. 

Treatment: burn badly infested trees. Dig out the young borers in the 
fall. Protect trees with carbolic soap wash from June to August. 


33 Maple tree pruner (Zlaphidion villosum). Small limbs of maple, oak 
and other trees nearly eaten off by an insect and dropping in September, 
usually contain the pupe of this species. 

Treatment: collect infested limbs on the ground and burn before spring. 


84 Elm leaf beetle (Galerucella luteola). Irregular round holes eaten in 
young foliage followed by the grubs gnawing the under portions of the 
leaves, which then dry and turn brown. The yellowish, black striped 
. beetles, about 1%, inch long, appear in early spring and lay eggs in May. 
The grubs feed in June, changing to yellow pup& the latter part of the 
month. A second brood occurs in July and extends into September. 
Known in this State only on Long Island, in the Hudson River valley 
and in scattered localities in central New York. 

Treatment: spray foliage of infested trees with poison, which must be — 
applied to under surface of the leaf in order to kill the grubs. Kill larvee 
and pupz on and near trunks of the trees. 


85 Elm bark louse (Gossyparia ulmi). Adult females in June appear like 
clusters of small lichens on the under side of the smaller limbs. of 
European elms. Young emerge in July. 


Treatment: spray with kerosene emulsion or whale oil soap solution. 
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86 Elm borer (Saperda tridentata). Diseased or dead bark and in inner 
portions white, flattened legless grubs, which frequently cause considerable 
injury. Beetles appear from early May till latter part of June. 

Treatment: cut and burn badly infested trees. Protect valuable trees 
with carbolic soap wash during May and June. 


87 Elm snout beetle (Magdalis barbita). Thick, fleshy, legless grubs 
working in inner bark of elm. Follows attack by the elm borer and occa- 
sionally is very abundant. 

Treatment: burn badly infested trees and keep others vigorous. 


88 Fall web worm (Hyphantria cunea). Web tents in July and August 
inclosing leaves on the tips of branches, the eaten foliage turning brown. 
Attacks many trees. 

Treatment: destroy webs and their inhabitants or spray foliage of 
affected limbs with poison. 


39 Bag worm (Thyridopteryxr ephemereformis). Defoliated evergreens 
and other trees are found infested with curious cocoons or bags containing 
caterpillars in late summer and fall. Occurs in vicinity of New York city. 

Treatment: collect and destroy bag worms or spray with poison. 


40 Leopard moth (Zeuzera pyrina). Whitish, black spotted caterpillars 
making large burrows in various trees. A bad pest about New York city. 

Treatment: dig out young borers. Kill others with carbon bisulfid. De- 
stroy badly infested trees. 


41 Bronze birch borer (Agrilus anzius). If injured bark is examined, a 
slender flat headed grub will be found running burrows in all directions 
in the inner portions. White and other birches are attacked. Very inju- 
rious at present in Buffalo. Beetles appear in June. 

Treatment: cut and burn badly infested trees. 


Garden Insects. 


42 Colorado potato beetle (Doryphora 10-lineata). Stout yellowish beetles 
with black striped wing covers appear in early spring, feed and deposit 
yellowish eggs in clusters on under surface of leaves. The reddish, black 
marked grubs also devour the foliage. 

Treatment: handpicking; spray vines with poison. 


43 Squash vine borer (Melittia satyriniformis). Wilting of one or more 
runners is caused by a whitish caterpillar boring in the stem near the root. 

Treatment: slit the softer, infested portion of the vines, remove the 
borers and cover the wounded part with earth. Protect young plants with 
netting. 


44 Striped cucumber beetle (Diabrotica vittata). Yellow beetles about 
¥%, inch long, striped with black, occur in numbers on cucumber and 
squash vines. 

Treatment: protect young vines with netting. Dust vines with ashes, 
plaster of paris, etc. Poison trap crop of squash. 


CO 
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45 Cucumber flea beetle (Zpitrix cucumeris). Brownish, gnawed spots 
on leaves made by numerous black jumping beetles about 1-16 inch long. 
Treatment: Spray vines with Bordeaux mixture. 


46 Squash bug (Anasa tristis). Wilting leaves with their under surface 
infested by greenish young or the large grayish brown stink bugs about 
84 inch long. 

Treatment: place chips and similar shelters near the vines and kill 
daily the bugs collected underneath. Crush the brownish eggs on under 
surface of the leaves. 


47 Common asparagus beetle (Crioceris asparagi). Slate colored grubs 
about % inch long or yellowish and bluish green beetles about 4 inch 
long eating the more tender portions of the plants. Occurs on Long Island, 
in Hudson River valley and in the lake regions of the western part of the 
State. | i 

Treatment: dust young plants when wet with dew with plaster of paris 
and poison, 


48 12-spotted asparagus beetle (Crioceris 12-punctata). Slate colored 
grubs about % inch long or stout, nearly cylindric red beetles with 12 black 
spots, eating the more tender portions of the plant. Known to occur in the 
State in a number of widely separated localities. 

Treatment: same as above. 


49 Flea beetle on sugar beets (Systena frontalis). Ragged holes and 
brown spots made by small, Jumping, black, red-headed beetles about 3-16 
inch long. 

Treatment: spray affected plants with poison or bordeaux mixture. 


50 Blister beetles (Epicauta cinerea EH. vittata). Feeding in July and 
August on the foliage of potato and other plants, cylindric, soft beetles 
about &% inch long and black and gray, or black striped with yellow. 

Treatment: as the grubs of these beetles are known to feed on the eggs 
of grasshoppers and are therefore beneficial, the adults should be de- 
stroyed, by spraying affected plants with poison or by beating the insects 
into pans containing water and kerosene, only when necessary. 


51 Bumble flower beetle (Zuphoria inda). Brownish, mottled beetles 
about 5 inch long, feeding in ears of green corn, attacking peaches. 
Treatment: handpicking. 


52 Wireworms (Elateride). Cylindric, hard, yellowish brown creatures 
attacking various plants, frequently injuring planted seeds. 
Treatment: fall plowing. Trapping beetles with poisoned baits. 


58 Stalk borer (Hydrecia nitela). Wilting potato vines and within a 
brown, white striped, active caterpillar about 1 inch long. Attacks many 
thick-stalked, herbaceous plants. 

Treatment: burn infested stalks before September. 
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54 Variegated cut worm (Peridroma saucia). Stout, brownish cut worms 
with obscure markings and about 1% inches long. Injurious to various 
garden plants. 

Treatment: place poisoned baits near plants to be protected. 


55 Zebra caterpillar (Mamestra picta). Brilliantly marked black and 
yellow, red-headed caterpillar about 2 inches long frequently found on 
cabbage, beets and other garden crops. 

Treatment: spray affected plants with poison, hellebore or pyrethrum 
water. 


56 Cabbage butterfly (Pieris rape). Large irregular holes eaten in cab- 
bage by a greenish caterpillar. White butterflies abundant in the field. 

Treatment: capture the butterflies with nets. Spray young cabbage 
with poison, older ones with hellebore or pyrethrum water. Dust with 
lime. 


57 Cabbage thrips (Thrips tabaci). Cabbage and lettuce show white 
spots as though blasted, caused by minute yellowish or brown insects. 

Treatment: spray affected plants with kerosene emulsion or a soap 
solution. 


58 Tarnished plant bug (Lygus pratensis). Small yellowish and black 
bugs about 4% inch long frequenting many plants and injuring most garden 
crops and some trees. ; 

Treatment: handpicking or dusting with ashes. Burn all rubbish in the 
fall. 


59 Four lined leaf bug (Peacilocapsus lineatus). Yellowish bugs with 
four black stripes, about 5-16 inch long, frequenting various plants and 
injuring some considerably. 

Treatment: dust affected plants with ashes. Spray young with kero- 
sene emulsion. Cut and burn tips of bushes containing eggs. 


Grass Insects. 


60 Army worm (Leucania unipuncta). Brownish, white striped cater- 
pillars about 2 inches long devouring grasses and allied plants. . 

Treatment: confine by ditching, kill with poisoned baits. Prevent their 
occurrence by clean culture. 


61 White grubs (Lachnosterna fusca, Allorhina nitida). Fleshy, white, 
brown-headed grubs severing grass roots and those of other plants. 
Allorhina occurs in vicinity of New York city. 

Treatment: spray badly infested areas liberally with kerosene emulsion 
just before a rain. Dig and destroy the grubs, 


62 Grasshoppers. A number of species attack various crops. 
Treatment: place poisoned baits near crops to be protected. 
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Household Insects. 


63 House fly (Musca domestica). Easily recognized as the common fly 
around houses. 
Treatment: exclude with screens. As it breeds in manure and garbage, 


keeping this material cleaned up or inaccessible to flies will reduce their 
numbers. 


64 Bed bug (Acanthia lectularia). A flattened, reddish insect about A 
inch long frequenting houses, specially those affording numerous cracks 
where it can find shelter and where uncleanliness prevails. 

Treatment: apply benzine, kerosene or other petroleum oil to crevices 
in infested beds. Corrosive sublimate may be used in same manner. 
Fumigation with sulphur is valuable wherever possible. 


65 Kissing bug: masked bed bug hunter (Opsicwtus personatus). A 
brownish or black insect about % inch long. It is attracted by lights, 
and its young, which conceals itself by a covering of lint, ete., is said to 
have a partiality for bed bugs. Not usually harmful, though it can inflict 
& severe bite or “ sting.” 


Treatment: screens should exclude it most effectually. 


66 Buffalo carpet beetle (Anthrenus scrophularie). Larve easily recog- 
nized by their shaggy appearance, being provided with coarse bristles 
along the sides and at the posterior extremity of the body. The beetles 
are about % inch long, black, marked with white and a red line widening 
into three projections, down the middle of the back. 

Treatment: use rugs or matting in place of carpets whenever possible. 
Infested carpets should be taken up and sprayed with benzine and the 


cracks in floors should be filled with plaster of paris before relaying the 
carpet. 


67 Black carpet beetle (Attagenus piceus). Light brown, cylindric larva 
with a long “tail” of slender hairs. The adult is a small, oval, black 


beetle about 1 inch long. This species has a decided taste for feathers. 
_ Treatment: Same as for the preceding. 


68 Little red ant (Monomorium pharaonis). The common yellowish red 
ant about 3-16 inch long that frequents houses in such numbers at times. 
Treatment: destroy colony with carbon bisulfid when possible. Attract 


to sponge filled with sweetened water and kill the collected ants by drop- 
ping them in hot water. 


69 Bacon beetle (Dermestes lardarius). Dark brownish beetle about 5-16 
inch long with yellowish band on wing covers. Larva brown, hairy, about 
5% inch long. Both adult and larva attack bacon, meat, ete. 


Treatment: cleanliness and excluding insects from the food. 
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70 Croton bug (Phyllodromia germanica). The smaller, light brown roach 
about %4 inch long found in houses, 

Treatment: roach poisons, such as Hooper’s fatal food. Paris green 
with sugar has been used successfully, but is a dangerous poison. Wumi- 
gate with sulphur where possible. Entice the bugs to enter vessels partly 
filled with stale beer, from which no escape is provided. 


71 Cockroach (Periplaneta orientalis). The larger, dark brown species, 
an inch or more long, found in dwellings. 
Treatment: same as for the croton bug. 


Insects Affecting Stored Grains and Leguminous Seeds. 

72 Grain moth (Sitotroga cerealella). A small caterpillar about 7-16 inch 
long working in various grains and producing a whitish moth with a wing 
spread of a little over ¥% inch. 

Treatment: fumigate infested grain with carbon bisulfid. 


73 Saw toothed grain beetle (Silvanus surinamensis). A small, brown 
slender, beetle about 4% inch long found infesting cereals and dried food 
products. 

Treatment: fumigate infested cereals with carbon bisulfid and allow 
none of its food to lie long undisturbed. 


74 Indian meal moth (Plodia interpunctella). Whitish caterpillar living 
in Indian meal and other cereals and fastening the particles of grain 
together with a web. Moth with the outer two thirds of fore wings red- 
dish brown, the inner portion and hind wings light gray. 

Treatment: fumigate infested food with carbon bisulfid. 


75 Confused flour beetle (Tribolium confusum). A rather stout, shining, 
reddish brown beetle about 3-16 inch long. Very prolific and frequently 
causes considerable injury. 

Treatment: fumigate with carbon bisulfid and clean infested localities. 


76 Bean weevil (Bruchus obtectus). Small, grayish brown beetles about 
1% inch long breeding in dry beans and eating out numerous holes. 

Treatment: fumigate beans in all infested localities with carbon bisulfid 
as soon as threshed. 


77 Pea weevil (Bruchus pisorum). Brownish or black beetles with indis- 
tinct white markings, about 3-16 inch long, infesting peas. 
Treatment: same as for bean weevil. ; 


Beneficial Insects. 


78 Silkworm (Bombyx mori). Showing eggs, larva, single and double 
cocoons, those from which moths have emerged, one from which the silk 
has been reeled, male and female moths, raw silk; also several other 
species of silk-producing moths. 


79 Pollen carriers. A great many insects convey pollen from flower 
to flower and in certain cases there are some very interesting adaptations. 
Some of the more common pollen carriers are honey bees, bumble or hum- 
ble bees, other bees, wasps, flower of Syrpbus flies and many, others. 
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80 Lady bugs. Certain species are valuable agents in controlling plant 
lice, which they and their young feed on. Some forms prey on scale 
insects. 


81 Soldier beetles (Chauliognathus species). The beetles are among the 
pollen carriers and the grubs prey on the larve of the codling moth. 


82 Syrphus flies. The adults are usually seen among flowers but the 
work of their frequently brightly colored larvz in reducing the number of 
plant lice is not so well known. These beneficial maggots are nearly coni- 
cal and may be found among colonies of plant life. 


83 Spined soldier bug (Podisus spinosus). Represents a number of 
species which prey on other insects. This one feeds on various common 
pests, such as the potato beetle, elm leaf beetle and asparagus beetle 
grubs. 


84 Red tailed Tachina fly (Winthemia 4-pustulata). Valuable parasite 
of army worm, tent caterpillar and several other pests. 


FORMULAS. 


Internal poisons like paris green are used only against insects which 
devour their food. Place where they must be eaten if the plant is at- 
tacked and on nothing soon to be used for food. 


Paris green 1 \b., lime 1 lb., water 100-300 gal., or dry 1 lb. to 75 of plas- 
ter or flour. London purple and paragrene may be used in the same manner, 


Arsenite of lime. Dissolve 1 lb. white arsenic, 4 lb. sal soda (washing 
soda, carb. soda) in 1 gallon water by boiling in iron vessel 15 minutes, or 
till arsenic dissolves, leaving only a little muddy sediment. Add water 
lost in boiling, use 1 pint of this solution to 40 gallons water, to which 
have been added 2 Ib. freshly slacked lime, or add 1 pint of the solution to 
40 gallons bordeaux mixture. 


Arsenate of lead. Dissolve 11 oz. acetate of lead (sugar of lead) in 4 
quarts of water and 4 oz. arsenate soda (50 per cent. purity) in 2 quarts. 
water, each lot in a wooden pail, then add solutions to 100-150 gallons 
water. May be used much stronger without injury to plants. Very good 
paste forms are now on the market. 


Poisoned baits. Dip fresh clover or other attractive leaves in strongly 
poisoned water, placed in infested localities. One lb. paris green, 50 Ib. 
bran, sweetened with molasses or cheap, sugar, mixed to a soft mash 
with water is good for grasshoppers; 20 lb. dry middlings, 1 lb. paris 
green, is good for cutworms. 


Poison carrier... Feat 1 pint fish oil or cheap animal oil except tallow, 
5 lb. pulv. resin in iron kettle with 1 gallon water till resin softens; then 
add lye solution (1 Ib. concentrated lye dissolved as for soap); stir thor- 
oughly; add 4 gallons water and boil two hours, or till mixture will 
unite with cold water, making a clear, amber colored liquid. Add water 
to make 5 gallons. Use 1 gallon of the solution to 16 gallons water and 
add 3 gallons milk of lime and % lb. paris green. 


1 Recommended hy Mr. Sirtine for holding poison on cabbage. 
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Contact insecticides are effectual only when applied directly to soft 
bodied insects. 


Hellebore (fresh) 1 0oz., water 3 gallons. May also be applied dry. 
Pyrethrum or insect powder (fresh), 1 0z., water 3 gallons. 


Kerosene emulsion. Hard soap % lb., boiling water 1 gallon, kerosene 
2 gallons, dissolve soap in water, add kerosene and emulsify. Or, for 
limestone regions, 2 gallons kerosene, 1 gallon sour milk, emulsify. Dilute 
4-25 times before using. 


Crude petroleum. A 20 per cent. mechanical emulsion has proved of 
great value against San José scale when applied just before the buds 
opened, and the trees were unharmed. 


Whale oil soap. 1% to 2 lb. to1 gallon water for winter use; for summer 
use, 1 lb. to at least 4 gallons water. : 


Ivory soap. Five-cent cake to 8 gallons water. 
Hot water, tobacco in solution or as dust are valuable contact insecticides. 


Washes for borers. One pint crude carbolic acid (% pint refined), 1 
gallon soft soap, thin with 1 gallon hot water, stir in acid, let it set over 
night, then ald 8 gallons soft water. Or to a saturated solution of wash 
ing soda add soft soap to make a thick paint; this is improved by 1 pint 
crude carbolic acid and % Ib. paris green to 10 gallons of wash. Or in 6 
gallons saturated solution of washing soda, dissolve 1 gallon soft soap. 
add 1 pint carbolic acid, mix thoroughly, slake enough lime in 4 gallons 
water, so that when added, a thick whitewash will result, then add % lb 
paris green, mix thoroughly. The latter is probably the best. Valuable 
only to prevent egg laying on bark. 


Fumigation. Most valuable for young nursery stock and for grains 
Cyanide of potassium (98 per cent. pure) 1 oz., best grade commercial sulk 
phuric acid, 1 oz. by measure, water 3 oz. by measure, these amounts for 15 
cubic feet space, expose trees at least one-half hour. Prepare tight cham 
ber, mix acid in water by pouring acid slowly, stirring frequently, into the 
water. Use earthen or glass vessels, and drop cyanide into the diluted 
acid, closing chamber at once. 

Carbon bisulfid 1 lb. to 1,000 cubic feet space, place in shallow dishes 
near top of chamber. 

These substances are deadly poisons, the acid will corrode or eat many 
things, carbon bisulfid is inflammable and explosive in the presence of 
any fire. Handle all with extreme care. 


Household Insects. 
By Dr. E. P. Fett, New York State Entomologist. 


Country houses are the pleasantest on the face of the earth. 
The person dependent for a living on the profits obtained from 
the farm may not have a residence quite equal in some respects 
to the country houses of the wealthy, yet there is no reason why 
it should not be clean, comfortable and a very enjoyable spot. 
Such, I am glad to state, is the condition of many farm houses. 
The presence of almost any insect in the home is troublesome 
to the housewife and frequently to other members of the family, 
and when any one species occurs in large numbers, comfort is 
seriously marred. The farm house is usually distant enough 
from others so that there is little danger of neighbors supplying 
us with household pests, and even the greater portion of the 
house flies probably have origin on our own farms. A serious 
disadvantdge in city life is the closeness of houses one to another. 
Almost all kinds of household pests have no difficulty in passing 
from one to another, while a nearby stable may produce enough 
flies to supply the entire neighborhood. There is hardly any 
excuse for such conditions existing in the country, and yet I have 
been in places where one might almost suppose the house was © 
built to accommodate the flies. They certainly took possession 
of everything. 

Mosquitoes —A large proportion of farm houses are more or 
less troubled with these tiny pests. We all know that they can 
be excluded by the use of screens at doors and windows. Is it 
not practicable sometimes to go behind this and prevent their 
production? It is well known that mosquitoes breed in pools 
and some may have seen the black or dark colored, boat-shaped 
egg masses floating on the water. In about sixteen hours the 
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eggs hatch and the young wrigglers begin their active life in the 
water, and then require only about seven or eight days to com- 
plete their growth. Next they change to the curious pupa and 
about two days later the perfect insect emerges. It requires but 
10 to 15 days for this insect to complete its life cycle, and the short 
time necessary for this explains the production of enormous 
swarms of these winged pests as the season advances, specially 
when it is remembered that each female may produce from 200 
to 400 eggs. Mosquitoes breed, as most of us know, in compara- 
tively still water, and in many places areas of this kind are some- 
’ what limited or else can be reduced materially without much 
trouble. In many cases the supply of mosquitoes may come from 
a water barrel just outside the door or from near by pools. If 
not practicable to do away with these by drainage, it is still pos- 
sible to prevent to a large extent the production of the insects. 
The experiments conducted by Dr. L. O. Howard, chief of the 
Division of Entomology of the United States Department of Agri- 
culture, have shown that kerosene applied at the rate of one 
ounce to every 15 square feet of surface and renewed monthly 
is a most efficient preventive of the breeding of mosquitoes, and 
one that is practicable when the area of still water is somewhat 
limited, as is the case in many localities. Kerosene can be ap- 
plied to tanks or cisterns containing*drinking water without un- 
pleasant results, provided the water is drawn through a pipe from 
below the surface. This method is at least worthy a trial in many 
places. Kerosene applied in like manner to pools frequented by 
gad or horse flies has resulted in the destruction of many of these 
annoying pests, and a trial of it is recommended. 


House Fly.—This is one of our commonest pests (plate 5, figure 
1) and its presence in large numbers in the home has too often 
been taken as a matter of course and no attempt made to mitigate 
the trouble. We all know that the flies can be excluded from a 
house to a great extent by the use of screens, but if the creatures 
can be prevented largely from multiplying, the evil is stopped 
at its source. It has been found that our common house fly 
breeds in large numbers in horse manure and also to some extent 
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in dooryard filth, but the former substance appears to be preferred 
by this pest. One fly can deposit about 120 eggs which hatch in 
approximately eight hours. The maggots grow rapidly and in 
about ten days transform to adult flies. The short life cycle and 
prolificacy of this insect account most fully for its enormous num- 
bers in hot weather. 

In many places it would appear that comparatively little effort 
would prevent the breeding of the flies to a considerable extent. 
Either the manure could be spread on the fields daily, as recom- 
mended by advanced agriculturists, or a dark shed or cellar could — 
be provided for its reception. The first method would result in 
such rapid drying of the manure that the flies could not mature. 
It is not usually very much trouble to inclose a shed or cellar 
so it will be too dark for the flies to enter, and this plan would 
therefore result in reducing the numbers of the pests very greatly. 
With the manure properly cared for and out of reach of flies, and 
a little cleaning up of other places offering favorable conditions 
for multiplication of these insects, the fly nuisance would be 
abated to a very great extent. 


Fleas.—It occasionally happens that a shed or room in a house 
becomes infested with these pests. They most likely owe their 
introduction to the pet dog or cat. The eggs of this insect are 
deposited among the hairs ‘of its host, but not fastened, so they 
soon drop to the ground and naturally are most abundant about 
the sleeping place of the animal. The young emerge from the 
eggs in about one day, and live in dust and refuse occurring on 
the floor or in crevices. They require seven to fourteen days to 
complete their growth, then spin a slight cocoon, and about five 
days later the jumping adults come forth. 

The young do not develop successfully in places where they are | 
frequently disturbed, and the necessary lack of sweeping when 
a house is closed for the summer is probably the cause of the 
rather frequent reports of such dwellings being overrun with 
these pests when the family returns. On general principles it 
may be assumed that the presence of this pest in numbers in- 
dicates some favorable, undisturbed breeding place in the im- 
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mediate vicinity. Frequent brushing and cleaning, supplemented 
in some instances by the use of fresh pyrethrum powder, benzine, 
kerosene emulsion or other contact insecticide, will soon stop the 
breeding of these pests, but may not kill the adults as they are 
quite resistant to such substances. Where practicable, the adult 
fleas may be reached by fumigation with sulphur or hydrocyanic 
acid gas. The latter is very dangerous and the greatest care 
should be exercised when it is employed. 


Carpet Beetles and Clothes Moths——There are two species of car- 
pet beetles commonly found in houses, the Buffalo carpet beetle, 
Anthrenus scrophularie, and the black carpet beetle, Attagenus 
piceus. The hairy, shaggy larva (plate 5, figure 2) of the former 
species is pretty well known to the housewife. The parent in- 
sect is a small oval beetle about one-eighth of an inch long and 
prettily marked with red and white on a black background, as 
represented at figure 3, plate 5. The larva of the black carpet 
beetle is easily recognized by its slender form and tail of long 
hairs, plate 5, figure 4. The parent insect is similar in shape to 
the preceding species, but is a dark brown or black, plate 5, figure 
5. The artist has also represented a two-spotted lady beetle 
(plate 5, figure 6), an insect which is frequently taken for a carpet 
beetle. This pretty lady beetle and others of its kind are bene- 
ficial and should be protected. If they can be recognized in no 
other way, remember that the under side of the lady beetle is 
nearly flat, while both carpet beetles are very convex and hence 
will readily rock when placed right side up on a level object, un- 
less their legs are extended. 

Before passing to a consideration of remedies, the clothes moths 
will be briefly noticed. There are several species attacking 
clothes. Their work is familiar to almost everybody and in a 
badly infested house it is by no means uncommon to see the deli- 
cate moths flying about the rooms. The larve, as is well known, 
show a marked preference for woolen and fur goods. 

The young of all these insects do not like light, air and dis- 
turbance. Hence one of the best protective measures, particu- 
larly for garments, is brushing and airing from time to time, 
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specially in the summer months. It is usually more satisfactory 
to take up badly infested carpets, beat and air them thoroughly | 
and, in cases of a bad infestation, spray them with benzine. The 
room should be thoroughly cleaned and if there are cracks in the 
floor, it is advisable to fill them with plaster of paris. As a fur- 
ther preventive, the carpet may be laid on tarred paper or else 
replaced with rugs. Clothes or other articles put away for the 
summer can be protected in the following manner: Brush well so 
as to be sure no eggs or larvie adhere and then lay away in large 
pasteboard boxes, such as may be procured at a dry goods store, 
put in some napthaline balls, camphor or similar substance and 
then seal the cover with a strip of gummed paper. The boxes 
cost little and if the work is thoroughly done there is no danger 
of injury by these pests. This method is one recommended by 
Dr. Howard. He has also found that these insects are not active 
at a temperature lower than 42° F, and hence storage of valuable 
furs, etc., at a lower temperature than this may be considered a 
safe and practical method of preserving them from insect injury. 


House Ants.——Several species annoy the housekeeper very much 
at times. The worst of them all, where it occurs, is the little red 
ant, Monomorium pharaonis, an insect so small that it can hardly 
be excluded from any vessel. It is represented much enlarged at 
figure 4, plate 6. As is well known, ants live in nests in soil and 
not infrequently they establish themselves in underpinning or 
walls of houses. Whenever possible, seek out the nest and de- 
stroy the occupants by a liberal use of boiling water, kerosene 
emulsion, or strong soapsuds. More effective than these sub- 
stances is carbon bisulfid, which may be used in the following 
manner: With a broomstick or bar make some holes in the nest 
several inches from each other and a few inches deep, pour in 
each about a teaspoonful of carbon bisulfid, cover the nest with a 
wet blanket and after a few minutes explode the fumes collected 
underneath with a match on the end of a short stick. Unfor- 
tunately, it is not often possible to get at the insects in their nests 
and then we must resort to the laborious trapping with a sponge 
moistened with sweetened water and dropping the collected pests 
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into boiling water. Lard or fat may be used as a bait and then 
burned after it has become well covered with the insects. A 
syrup made by dissolving borax and sugar in boiling water is said 
to destroy ants in large numbers. This should be preceded when 
practicable by the removal of other attracting substances. The 
above measures would prove of value in case of infestation by 
other species of ants. 


Cockroaches.—There are two species commonly found in houses, 
particularly in cities, the smaller, light brown croton bug, rep- 
resented at figure 6, plate 6, and the larger brown or black cock- 
roach. The egg capsule of the former is shown at figure 5 of 
plate 6. Both species prefer the vicinity of water pipes, sinks, 
etc., and if abundant anywhere in a house are to be found some- 
where about the kitchen. They subsist on almost any article of 
food, but it is not so much what they devour as their disgusting 
odor, etc., that render them objects of abhorrence to the house- 
wife. The croton bug is more wary than the other species, which 
latter can be enticed to vessels of stale beer and if sticks be ar- 
ranged so the creatures can easily get over the perpendicular sides 
of the vessel and be obliged to drop a little distance in order to 
get at the liquid, many can be trapped in that manner. Sugar 
and paris green well mixed and placed about their haunts will 
soon diminish their numbers greatly, but paris green is a danger- 
ous poison and can not be used with safety where there are chil- 
dren. Hooper’s fatal food is said to be nonpoisonous and it has 
proved itself thoroughly effective in a number of places. Prof. J. 
G. O. Tepper, Adelaide, South Australia, recommends a mixture 
of one part of plaster of paris and three parts of flour, with water 
near by. The roaches are said to eat the mixture, drink the 
water and die in a short time. The insects are said to disappear 
in a few weeks. This is not expensive and is certainly worthy 
a trial. 


Bedbug.—It is almost impossible to prevent one of these creat- 
ures from occasionally making its way into the home, particu- 
larly is this true where many guests are entertained or members 
of the family travel to a considerable extent. Once in a while a 
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family is so unfortunate as to move unwittingly into a house in- 
fested with this pest. The insect, represented much enlarged at 
figure 1, plate 6, has probably a slight acquaintance with most of 
us. The white, oval eggs are laid in batches of from six to fifty 
in cracks and crevices, as stated by Dr. Howard. They require 
from seven to ten days to hatch and the life cycle is completed in 
about eleven weeks. 

The use of iron or brass bedsteads is to be recommended be- 
cause they afford so little shelter to the pests. Where large 
wooden bedsteads are used, the crevices should be liberally 
treated with benzine, kerosene or corrosive sublimate solution. 
Hot water, where it can be employed without injury, will kill 
eges and bugs. This treatment must be supplemented by daily 
inspections and the destruction of all specimens found. Fumiga- 
tion with sulphur is reported by some as effective, but others state 
that it has no value. Treatment with hydrocyanic acid gas would 
probably be very effective, but it must be used with great care, 
and there is danger of killing mice and rats in the walls or under 
the floors and the resulting annoyance. Though red ants are 
household pests, they are said to wage warfare on bedbugs. The 
cockroach is also credited with the same useful habit, but un- 
fortunately neither of these species can be considered desirable 
acquisitions from the housekeeper’s standpoint. 


Larder Beetle—The larva and the adult are represented on plate 
6, figures 2, 8. This insect occurs in museums and attacks 
many animal products like hams, bacon, other meats, horn, hoofs, 
skins, beeswax, ete About six weeks are required to complete 
the life cycle under favorable conditions ‘The contents of infested 
rooms should be cleared out and the room fumigated with carbon 
bisulfied or hydrocyanic acid gas. Infested portions of meats 
should be cut away and the surface of the remainder washed with 
a diluted solution of carbolic acid. The parent insect can be ex- 
cluded from a store-room by the use of screens. 


Cheese Skipper; Ham Skipper.—The insect is well-known to 
many in the larval or skipper form though few may be acquainted 
with the parent fly. This insect is usually found in the best 
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cheeses and it is considered a good judge of this dairy product. 
The parent fly is smaller than the common house fly and like it pre- 
fers daylight. As the skippers do not cause putrefactive changes, 
only the portions actually infested need be cut out and destroyed. 
The flies may be kept away by darkening the room and also by the 
use of fine screening, a 24-to-the-inch mesh is said to be fine 
enough. Scrupulous cleanliness and daily examinations in cheese 
factories will prevent the fly from doing much damage. The in- 
sect also attacks hams and has been recorded as breeding in 
bacon. 


Fruit Flies—The housewife is troubled sometimes by small 
maggots in preserves. They are also found in decaying and fer- 
menting fruits. Apple pomace produces them in swarms. Cider, 
vinegar and allied substances are also agreeable to the insect. The 
smal] flies deposit eggs which soon produce maggots. Not infre- 
quently the eggs are placed on the side of a preserve jar and the 
little creatures work their way through an almost imperceptible 
crevice into the jar. Preventive measures are found in more per- 
fect sealing of preserves and keeping them and other attractive 
substances in the dark, if the flies are at all troublesome. Well 
fitting, fine screens will exclude the insects from a house. ° 


Bristle Tail; Fish Moth.—Another insect in the so-called slide, 
silver fish, bristle tail, fish moth, a small form frequently occur- 
ring among undisturbed papers, starched goods, etc. This insect, 
Thermobia funorwn, is shown much enlarged at figure 5, and an 
interesting example of its work is represented at figure 6. Damp- 
ness is favorable to its existence. It succumbs readily to fresh 
pyrethrum powder and ordinarily does not cause much damage, 
unless articles it likes are left undisturbed for years. 


(The assistant to the state entomologist, Mr. Charles S. Banks, 
attended a number of farmers’ institutes and presented substan- 
tially the same matter as that given in the two preceding papers 
on insects.) 
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Explanation of Plates.* 
PuLate 1. AppLe TENT CATERPILLAR (Clisiocampa americana). 


Fig. 1. Eggs, enlarged. 


Fig. 2. Dorsal view of caterpillar, enlarged. 

Fig. 3. Nest of partly grown caterpillars, reduced. 
Fig. 4. Cocoon, much enlarged. 

Fig. 5. Moth, enlarged. 

Fig. 6. Cocoons in fence corner. 


Puate 2. Foresr Tent CatTerPILuaR (Clisiocampa disstria). 


Fig. 1. Eggs, enlarged. 
Fig. 2. Dorsal view of caterpillar, enlarged. 
Fig. 3. Pupa, enlarged. 
Fig. 
Fig. 


Ho 


. Cocoons within maple leaf, reduced. 


Ot 


. Moth, enlarged. 


PLate 3. Copitinc Mors (Carpocapsa pomonella). 


Fig. 1. Apple showing work of larva, natural size. 

Fig. 2. Hibernating cocoon of larva under a piece of bark, en- 
larged. 

Fig. 3. Moth at rest, very much enlarged. 

Fig. 4. Moth with wings spread, very much enlarged. 


PLATE 4. CopLiInc Mor. 


Fig. 1. Larva, very much enlarged. 

Fig. 2. Pupal case, very much enlarged. 

Fig. 3. Apples just right to spray, slightly reduced, note open 
calyx lobes. 

Fig. 4. Too late to spray, slightly reduced, observe the closed 
calyx lobes. 


PuiatTe 5. HousE Fiy anp CARPET BEETLES. 


Fig. 1. House fly (Musca domestica), very much enlarged. 
Fig. 2. Larva of Buffalo carpet beetle (Anthrenus scrophulariae), 
Fig. 3. Adult of same, very much enlarged. 


* Drawn and colored from nature under the author’s direction by Mr. C. S. Banks. 
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Fig. 4. Larva of black carpet beetle (Attagenus piceus), very 
much enlarged. 

Fig. 5. Adult of same, very much enlarged. 

Fig. 6. Two spotted lady bug (Adalia bipunctata), very much 
enlarged. 

PLaTE 6. HousEHOLD INSECTS. 

Fig. 1. Bed bug (Acanthia lectularia), very much enlarged. 

Fig. 2. Larva of bacon beetle (Dermestes lardarius), very much 
enlarged. 

Fig. 3. Adult of same, very much enlarged. 

Fig. 4. Little red ant (Monomorium pharaonis), very much en- 
larged. 

Fig. 5. Egg mass of Croton bug (Phoyllodromia germanica), very 
much enlarged. 

Fig. 6. Croton bug, very much enlarged. 


Tile Drainage.*. 


By H. BH. Nicotat of Big Bend, Wis. 


To lay down a specific rule of tiling would be an impossibility 
for any one, as different lands and conditions would vary the cost 
of drainage both as to the number of drains required, the amount 
of labor expended in digging, and also the size of the tiles used. 


Different Treatment for Different Lands, 


I have one piece of border land containing fifteen acres, in 
which the drains are from four to five rods apart, and the drain- 
age is perfect, while in another piece of only half the size, the 
drains were put four rods apart and proved to be insufficient to 
drain the land thoroughly. The former piece is a black sand loam, 
underlaid with sand and clay, while the latter was a boggy marsh, 
full of small springs. The top soil was muck, underlaid with 
clay and gravel. The drains had to be doubled wherever the 
ground was springy, making them only two rods apart, and the 
depth of the tiles is about four feet. The cost of this piece was 
about $30 per acre, while the former was only $10 per acre. Both 
pieces have been in cultivation ever since they were drained, 
about ten years ago, and have produced wonderful crops. The 
average cost per acre of tiling a wet marsh is about $20. 

The most profit in tile draining is derived in fields that have 
small basins in them on the elevated parts of the fields, which 
fill with water during the spring and keep the lower levels of 
the fields wet and cold until the water evaporates in the basins. 
One drain with a few laterals in the basin will usually be enough 


*A paper read before a farmers’ institute in Wisconsin and the discus- 
sion following. 
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in fields of this kind, and the cost will be very small when com- 
pared with the benefits derived from them. 

The benefits to be derived from the drainage depend largely on 
the location, the value of the land, and what crop the land is used 
for. As no two fields present the same condition, except level 
marshes, one must rely upon his own judgment, according to the 
condition and location of the land. 


How to Tile Drain. 


’ First ascertain how much fall there is in the land to be tiled, 
from the upper end to the outlet. If there is a gradual fall from 
source to outlet, no survey is necessary, but if the land is nearly 
level, or if there are any depressions or basins, so that it is hard 
to determine the amount of fall, obtain the services of a compet- 
ent engineer to determine the fall from the upper end of the out- 
let. The fall should be divided up by setting stakes every hun- 
dred feet and drawing a level line from these stakes. The stakes 
should be driven close to one side of where the ditch is to be dug. 
The fall can then be divided by measuring from the line to the 
bottom of the ditch. From one-fourth to one-half inch of fall to 
the rod is enough, and in large tiles less fall will do. 


Digging the Ditch. 


Commence at the outlet to dig the ditch. If the banks of the 
ditch have a tendency to cave, the tiles should be put in as fast 
as the ditch is dug; but if the banks stand firm, it is better to com- 
mence laying the tiles at the upper end, after the whole ditch is 
completed. The lower part of the ditch should be dug with a tile 
spade, the bottom cleaned out with a tile scoop, and the tiles laid 
with a tile hook. 

The tiles should be covered with loose soil to the depth of twelve 
inches. This can be done by breaking down the top of the bank 
on both sides of the ditch, after which the filling of the ditch can 
be done with the horses and plow, care being taken not to let the 
horses get into the ditch and disturb the tiles. 

4 
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1 will give you a description of a piece of land which I tiled 
eleven years ago, and also the expense of tiling it at that time. 
The piece in question consisted of about an acre, covered with 
water the greater part of the time. Surrounding this water were 
about four acres of land grown to willows and rushes, also under 
water during wet seasons. Surrounding this last strip are about 
four acres of what is usually known as border land (too wet to 
plow and not wet enough to be called marsh), making about nine 
acres in all. It was worth, for grazing purposes, at the outside 
figures, not more than $40 per acre. The expense for draining 
it was as follows: 


2,960. 24-inch tiles.at $10 per, M .)).% te. ssc ee $29 60 
1,136.3-inch tiles, at.$12.50 per M.)..2: -c.hcines SOE 14 20 
432 4-inch tiles, at $16 per: M...0:).4.0o. «1. eee aoe 6 91 
512 6-inch tiles; at:$25 per, M.y' «2. 0%66) ae eee 12 80 
EDO Ails isis. xs:a chastity sa cela ied nS a gee da $63 51 
10:per, cent: discount for, cash«:. ...0.25% totter 6 35 
Leaving total amount paid for tiles...........-..008 $57 16 
315 rods of ditch, at SOc) pends: scicicccn/: <a 94 54 
Hauling. tiles from factory. 2... s.90 =e eee 15 00 
For making dike and open ditch... 50.205. =. cose 10 00 
Total cost for: 9°ACTES = «3 cca sere 66 cane cite ee $176 66 
Cost’ for ome acre: (.5 2. wake 3 en oe ee 19 62 


This land, worth $40 per acre, and costing $19.62 per acre for 
draining, cost $59.62 per acre. The real value of the land now is 
$100 per acre. 

This basin was the receptacle of a great deal of surface water 
from a neighbor’s farm, and, to prevent it from being flooded dur- 
ing the heavy rains, I dug an open ditch on the upper side to a 
point beyond the natural outlet of the basin, putting the earth 
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from the ditch on the lower side for a dike. It requires a little 
repairing every spring, but aside from that it has worked to 
perfection. 

The crops raised on this piece of land the past few years have 
been the admiration of the whole neighborhood. The crop this 
last year was a fair yield of early Ohio potatoes, followed by a 
heavy crop of fodder corn, which, in turn, was followed by winter 
wheat. At the first of the year the wheat was in good condition, 
but of course it is now killed, owing to the severe winter. 


Another Experiment. 


My last experiment was on fifteen acres of border land along 
the Fox river. It was too low to admit of any fall to the river 
except when the river was very low. I dug an open ditch, six 
feet wide at the top, two feet at the bottom and three feet deep, 
along the lower side of the piece to be drained, to receive the 
water from the tile drains. The earth was all put on the river side 
of the ditch for a dike, to prevent the water overflowing the land 
in case of high water. I also dug an open ditch from the river to 
the dike, connecting it with the first open ditch by means of a 
flume, which passes under the dike and can be opened or closed, 
as the case may require. When the river is low, I keep the flume 
open; when it rises so as to set back into the open ditch, I close 
the flume to prevent its filling the ditch, and what water collects 
in the ditch can be pumped out over the dike. 

In this way any level marsh can be reclaimed, and it need not 
cost more than $25 per acre. The larger the piece drained, the 
less the expense per acre for diking and pumping. The following 
hints will be useful to those inexperienced in tiling. 


Practical Suggestions. 


First, get the fall of the land, and then lay the drains in a sys- 
tematic way. Never lay the tiles less than three feet deep; four 
feet is better. If tiling is let by the job see to it that it is done 
according to agreement, and always inspect the work before the 
tiles are covered. 
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Put a wooden box at the end of each tile drain where it dis- 
charges into an open ditch, but have as few open ditches as pos- 
sible. 

Use 24-inch tiles in all laterals for the first six or eight rods, 
and for a longer distance, if there be plenty of fall. Half an inch 
of fall to the rod in the laterals, and one-quarter of an inch in the 
main ditch, is sufficient, although more fall would be better, as 
smaller tiles could be used. The main ditch should be dug a lit- 
tle deeper than the laterals, so as to join the laterals near the 
upper side of the tiles in the main ditch. 


Later Treatment. 


If your land should not produce anything the first or second 
year, do not get discouraged, but give it a coat of wood ashes or 
barnyard manure, and you will be astonished to see what crops 
it will produce. 

If your drain will discharge its water on a neighbor’s land be- 
low you, get his consent first, as you have no right to flow any 
more water on his land than there is naturally flowing over the 
surface. Remember this fact will save hard feelings, and some- 
times a lawsuit. 


Discussion. 


Question.—How do you pump at that place? 

Mr. Nicolai—I have a tread power, but the seasons have been 
so dry and there is so little surface water falls on the land that 
there are very few seasons that you need to pump; in fact, I have 
never had any pumping to do since the first year that I put in the 
tile, and I have taken out the pump and used it for other pur- 
poses. When you have to do permanent pumping, a good large 
wind-mill, or two of them, would be the cheapest. 

The Chairman.—I did some tile draining on my farm about 
fourteen years ago, I think. When I commenced working at it, a 
neighbor was going by, and he says: “ What are you doing?” I 
answered: “I am putting some tile drains in the ground.” And 
he says: “That costs money. If you have money so plenty that 
you can afford to bury it in the ground, you better let me have 
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31 can make good use of it.” But the next year and the next 
year after, when he went by there and found magnificent crops 
of corn, such as he had never seen on my farm before, he went to 
tiling, and he has buried four times as much money as I did. 

Mr. Briggs.—In a very heavy clay soil, how close together 
would you have to put the tile, and how deep? 

Mr. Nicolai—wWhere it is very stiff clay I would put the tile 
down two rods apart and four feet deep, if you can get them 
down so deep—if they have fall enough. 

Mr. Briggs.—Will the water ever soak down to them? 

Mr. Nicolai.—Yes, if they are covered with loose soil first. 


Q.—Don’t you put something over before you put on the loose 
soil? 

Mr. Nicolai.—No. If it is quicksand, I put marsh hay or straw 
over it, simply to keep the sand from coming in after I have 
covered it. Quicksand won’t run unless there is some water. I 
have taken up tiles that were laid in quicksand when I put them 
in trenches where it was too wet, and in all the tiles I have taken 
up I never found a tile filled with sand. If they are laid properly, 
so there is a gradual fall, what little sediment runs in at the 
joints the water will continually carry out at the outlet. 


Q.—Suppose the land is blue clay. Would you put the tile 
down four feet? 


Mr. Nicolai—No, I don’t think it would be any advantage. 

Mr. Arnold.—It would not be worth draining if it were blue 
clay, would it? 

The Chairman.—Yes, it would. I know of some land that is 
blue clay land with a little black soil on top of it. 

Mr. Nicolai—I would take that little black soil and shove it 
down on top of the tile and fill the trench up with mixed blue 
clay and black soil; that will drain it off in good shape. It is 
the black soil that furnishes the good drainage above the tile. 

The Chairman.—Many people are skeptical about this thing, 
just as I was. I had read a great deal about tile draining, about 
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how much good it would do to land, and when I commenced dig- 
ging a ditch through some blue clay, I said: “ I don’t see how it is 
possible for the water to get through that. It is no use; it can’t 
draw from each side.” But it did; but not until the ground had 
once been frozen, and after it had been frozen twice, it did still 
better. I looked at it like this, that the land is not so impervious 
but that it gets full of water, and when it freezes it expands. It 
commences to thaw out from below, making little channels 
through the clay, and the clay being released, it doesn’t pack 
down so solid as it did before, so it is much better each year. 


Q.—Do you understand that the soil thaws out from under- 
neath? 


The Chairman.—Yes, sir. 

Mr. Nicolai—lIt thaws out from both sides. But I will give 
another explanation in regard to loosening the clay soil. You all 
know that angleworms will not work in water, but just as soon 
as you dry out the water, and give them a chance, they will work 
over the soil to the depth of the water, and in that way I think 
the clay soil is helped very much. 

Mr. Wing.—I am glad to hear you speak of the angleworm, 
because we have what we call exhausted soils in Ohio. They have 
become tough and hard, and in those soils the angleworm helps 
us after we have put on some manure. Of course, we do not 
find them in the clay, but after the manure is put on, the humus 
gets down, and they work through. 


Q.—Do you think there is any truth in the theory that high, 
gravelly ground can be benefited by drainage in dry seasons? 


Mr. Nicolai—It depends on what your high ground is. In land 
where the surface soil is underlaid with sand or gravel, as natural 
drainage, you cannot benefit by tiling, but heavy clay soil can be 
benefited by drainage. It depends on where your land is located, 
what the value of it is, etc., as to whether it is profitable. 

Mr. Wing—Would you think it necessary to give a quarter 
of an inch fall to the rod, if you don’t have that much? 
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Mr. Nicolai—wNo, I stated that less fall may do. 

The Chairman.—One inch to the hundred feet will do, if you 
have fine work enough. 

Mr. Arnold.—In tiling, will the siphon principle work—is it 
tight enough? 

Mr. Nicolai.—Yes, in clay land, you can get it tight enough to 
draw out water, but it won’t do you any good. You let in the 
air, and it will spoil your crop before you can get the water out. 
I have seen it worked in tiling with clay. 


Q.—Didn’t you find it essential to lay the tile so that there will 
not be any depression where the water will fill up? 

Mr. Nicolai—I never laid any where I had depression in the 
tile.. 

Mr. Wing.—In Ohio, when we trusted to the colored brother 
to lay tile, he would have a low place in the ditch and the water 
would stand clear up; if you don’t see it in time you will have 
to dig it out. It does not hurt so much where there is a strong 
current, but where there is just a little shower that will carry 
in a little earth, after a while it wil) harden there and fill it up. 

The Chairman.—You don’t want any willow, cottonwood or 
elm trees growing near your tile. They will get in through the 
small openings and obstruct it. 

Mr. Nicolai—Hadn’t you better include all trees? 

The Chairman.—Maybe, but oak won’t bother. 

Mr. Arnold.—Is not underdraining just as good where it is 
made out of stone as out of tile? 

Mr. Nicolai—Yes, but it is a great deal more expensive. The 
first drainage I did was of stone, and it cost me about a dollar 
a rod, but it was done in good workmanlike manner, so it is a 
good drain to-day, and I think it was put in eighteen years ago; 
before we had any tile factories in our section. 

Mr. Wing.—Hasn’t that drain got lots of fall? 

Mr. Nicolai.—No, it has no more fall than my tile. I don’t 
think more than half an inch to the rod, and some places not 
that much, but I can tell you how I put it in. It was a low, 
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boggy marsh; I dug a ditch four feet deep and a little over a foot 
wide at the bottom, so that I could get two good-sized stones, 
one on each side; then I covered it with large stones on top, 
and filled it with gravel, chinking it on the sides for about a 
foot, making it tight; then I used boards in the bottom to put 
my stones on, so they would not slip in the mud, and after the 
water got thawed, it run a nice stream of water. During the dry 
season this winter it has run a nice stream of water. 

Supt. McKerrow.—Do your tiles run water in cold weather? 

Mr. Nicolai.—Yes, sir; most of my tiles are running water now. 
Of course, most of my ground is springy. On most land there 
is no water to run only in the spring of the year. 

The Chairman.—Now we will suppose there is some marsh 
land running by the side of the hill (highland), and we know that 
along next to the highland the marsh is apt to be the wettest. 
Now, how would you run your tile—parallel with one side of the 
hill, or run it right down through the marsh to the creek, forty 
rods from there? 

Mr. Nicolai.—I would run it parallel with the hill. 

The Chairman.—That is the way I did, and it dried the land for 
twenty rods beyond it; just cut off that spring water. 

Mr. Nicolai—Springs are frequently cut off in that way, and it 
will save a great deal of tile. It will make dry land out of small 
fields which are kept wet by the seepage of these springs over the 
land. | 

The Chairman.—I want to say, just as Mr. Nicolai did, that if 
it is going to cost more to tile the land than the land is worth, of 
course it won’t pay to tile it, but even in such cases a man may 
have a wee spring running diagonally through a field, and it may 
pay him a great profit to tile it. That was some of the first 
work I did. I had a field of twenty acres that was cut in two 
diagonally by a spring, resulting in all five acres of wet land. 
I run a tile through the whole field, so I could plow it. It worked 
splendidly, and after one has commenced to tile such places as 
that, he will see other places, and he will keep on until he makes 
a garden of his whole farm. 
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Mr. NicolaiI have had the same experience as Mr. Good- 
rich, in regard to my neighbors accusing me of throwing 
away my money; also in regard to the fact that after I commenced 
to tile I did not stop until every foot of my land that needed it was 
tiled. I have tiled about sixty acres now, and I have noticed that 
all the men in our section, after they have once commenced it, can 
not find a stopping place until every foot is dry, and that is very 
good evidence that it pays. 

Mr. Wing.—I have a neighbor who began laying tiles, and his 
father thought he was crazy. He came out from town afterwards 
and saw the crop of clover and the wheat growing on the land, 
and he turned the tables on the boy. He says, “Joe, this ought 
to have been done long ago.” 

Mr. Nicolai.—There is one very great advantage with tiled land, 
and that is its early use in the spring. I notice that my tiled 
land is ready to work a great deal sooner than ordinary upland, 
because the tile is at work all winter where there is no frost under- 
neath, and just as quick ds the frost is out, your land is dry and 
you can go right to work on it and put in your crop. 

Mr. Arnold.—Have you ever had the water analyzed from these 
drains to find out whether it is taking off any fertility or not? 

Mr. Nicolai—I never have, but I am convinced that it does, in 
certain cases. 

Mr. Arnold.—How would you stop that? 

Mr. Nicolai—I don’t know that I could stop it, nor could I stop 
losing some of the fertility under any circumstances. I am one 
of those who believe in manuring in the fall or winter, or any 
other time that it is convenient, to get it on the land as quickly as 
possible, spread it on brodcast, and in that condition I am going 
to lose some of the fertility anyhow. 

Mr. Arnold.—Don’t you believe if you have a growing crop on 
the land there would be less loss than vithout any. 

Mr. Nicolai—There wouldn’t any crop grow just now. ‘There 
is a chance as soon as the water gets out of the land. I know of 
one place where the basins were all filled up with water two 
weeks ago, and it has all sunk away, the land is dry, and if there 
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was any manure scattered on the top and soaked up in the water, 
some of the fertility is gone; but I would rather lose a portion of 
it than be compelled to drag out my manure after the frost is out 
of the ground. 

Mr. Throp.—This tile we are talking about is about four feet 
down in the ground. If there is any fertility in the water that 
floats on the soil, it is going to be filtered out before it reaches the 
tile, and be kept in the soil. I have been watching some people 
in my neighborhood who have been putting in quite a number of 
thousand feet of tile. Two or three years ago, in fact, one young 
man put in 20,000 feet at one time, in one season. He hired a lot 
of men and they came and tile-drained diagonally across eighty 
acres, which was almost a worthiess piece of ground before he 
began. That slough ran down for miles, and the water came 
coursing down through there in the spring on each side of the 
ditch. It was a boggy marsh. Part of it he could mow and part 
of it he couldn’t. He put in 20,000 feet of tile, and the result is 
that he plows the whole thing now, and those eighty acres are the 
most valuable he has on his farm. I asked him if he thought 
he would do any more, and he tells me as soon as he can he is 
going to tile all his land that needs it. Another man I know, 
lives along Horicon marsh. The marsh extends in the shape of 
sloughs around up through his farm. He commenced tiling there, 
and I guess he will never get done. He manages to get good crops 
where he does tile; so much better crops than he used to get that 
he buys his tile by the carload, and his neighbors are following 
suit and putting in carloads of tile in the same kind of places. 
So it seems to me that there must be something in it, if we are 
unfortunate enough to have that kind of land. I am very glad 
I haven’t that kind of land, myself. 

There is one point that the gentleman did not touch on, and that 
is in regard to the water flowing on to the other man’s land. You 
had better get his consent. This last man I spoke of putting in 
so much tile was troubled with the water in the spring flowing 
over from his neighbor’s land and down through his. “He wanted 
him to go in with him and put in a 10-inch tile through there 
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for his own benefit. He put a dam across and held the water back 
on to his neighbor’s land, so it couldn’t overflow his land, and all 
the water had to go down through that 10-inch tile, and if there 
was any surface water he held it back. 

Mr. Arnold.—The great German chemist, Liebig, demonstrated, 
fifty years ago, that if you take liquid manure and run it through 
the earth covering tiles, that you will have pure water when it 
goes through. I would not be afraid to tile drain land on account 
of the loss of fertility, but I think you would lose less if you had 
a crop growing than without it, according to these experiments. 


Good Roads. 


By Dr. H. D. Hunt, Marathon, N. Y. 


When I was requested to preSent for your consideration and 
discussion at this meeting the subject of “ good roads,” I was 
very much pleased; not because I felt that I was master of the 
subject; not because I felt I could tell you all about road build- 
ing—that is, the material to be used, the manner of using and 
the cost thereof—but because I considered it an evidence that 
the farmers of this section were aroused to their importance. I 
am simply the “ old country doctor,” and as such have plenty of 
opportunities to examine the roads, form opinions, and some- 
times express them, and I fear they are not always complimen- 
tary to the roads, to the road officials, or to the communities 
through which the roads pass. 

How can our highways be improved? 

What system of highway improvement should be adopted? 

How can the desired end be accomplished? 

What will be the cost? 

How much will be added to our already heavy burden of tax- 
ation? 

Will the supervision be a heavy expense? 

Will some official receive good pay and have an easy job while 
we toil and sweat to pay the tax from which he draws his salary? 

Can any system be adopted that will give us better roads with- 
out increasing taxation beyond our resources?—These and hun- 
dreds of other questions at once flash through the mind of the 
farmer as soon as he contemplates the possibility of having better 
roads over which to haul his farm products; and the answers that 
come up in his mind in reply are frequently not such as he most 
earnestly wishes. 
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Many years ago I think the farmers used the roads fully as 
much, in proportion to the population, as they do to-day; I refer 
to the time when the farmers had to haul their farm products a 
long way to market. I have frequently heard farmers relate 
experiences in hauling loads of farm produce from Cortland 
county to the city of Albany. In those days the roads were full 
of teams at certain seasons of year, and the roadside inns were 
taxed to their utmost to accommodate the traveling public. 
But circumstances wrought a change. By the opening of the 
canals the markets were brought nearer to the farms, and road 
travel was much diminished, and circumstances still continued 
to work to lessen highway travel, and thereby diminish the im- 
portance of good roads. Railroads were built traversing the 
country east and west, north and south, until a market place 
was established in almost every town. Then at once this (Cort- 
land county) became the great dairy section of the State, and 
the average farmer could stay at home and work through the 
entire season, and in the fall load his entire farm product on 
his wagon and draw it to market at a single load. His neces- 
sary use of the roads was very limited, and for a period they 
were used by him more for pleasure than from necessity. Cir- 
cumstances continued to exert their influence until to-day a very 
large number of dairymen draw their products to market—not 
in one day and at one load, but to the milk station 365 days in 
a year, and most of the time twice a day. They are now using 
the roads for something beside pleasure. The farmer of this 
section has found that he can no longer afford to grow his own 
grain feed. Cheap transportation that has come hand in hand 
with the development of the great west has made it possible for 
him to buy western grain feed cheaper than he can produce it 
on his own farm, and he now draws many tons of feed from the 
feed store to his farm. 

But a few years ago the markets were calling on the grain 
producers of New York for a portion of their product, now those 
markets are supplied by the great west. The western cream- 
eries are now supplying the market that but a few years ago 
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many of the farmers of Cortland county helped to supply, and 
most of this has been brought about within the last decade. 
If such great changes have been brought about within that time, 
changes that have presented to the farmer great obstacles which 
he has been obliged to meet and surmount, is it not a rational 
thought that he will have equally great ones to meet in the 
near future? In view of all these facts, and reasoning from this 
standpoint, is it any wonder that the farmers are aroused to the 
necessity of more and better road improvement? But how is 
this to be accomplished? Certainly the farmers cannot do it 
all themselves. They cannot assume so heavy a burden of tax- 
ation. Then of whom shall they ask assistance? Have they not 
the moral right to call upon those to whom they have been 
donating for years? I mean the cities and villages. Who built 
the cities? Who maintains them? Who furnishes them their 
sustenance to-day? The farmer. What has contributed more 
than any other factor to make New York city the second largest 
city in the world? There can be but one answer, namely, the 
Erie canal. Whose money built it? Seventy-five years ago, 
when the canal was being built, New York city did not pay sixty 
per cent. of the tax; neither did the canal counties, with their 
great cities, including New York, pay nearly eighty per cent. of 
the State tax, as they do to-day. The farmers had to pay largely 
for the building of the canal, for the enlargement of 1862 and 
for the maintenance of the canal for many years. But a few 
years ago nearly one-third of the State tax paid by Cortland 
county was for canal expenditures, and the advantage that it 
has been to the canal terminal counties is beyond all mathe- 
matical calculation. But what profit has the farmer received? 
Your profit, if any, has come by such a round-about way, and 
from so remote a point, that its calculation is scarcely possible 
and would be more nearly represented by a cipher than any 
figure. Look at the public buildings that have been built 
in the cities all over the State at the expense of the taxpayer, 
either in State or county tax. Are they not a great benefit to 
the municipalities wherein they are located? Most certainly. 
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Now I would not have you think that I call your attention to 
these facts to condemn the canal system of our State, neither 
would I have you think that I would advocate the erection of 
our public buildings upon the summit of some barren hill top 
away from the centers of population, but simply to illustrate the 
fact that in soliciting help from cities and villages to rebuild 
and improve country roads, we are but asking for the return of 
our own. We are not begging, for farmers, above all classes, dis- 
like to beg or be accused of begging. 

We have a law called the “ Higby-Armstrong Good Roads 
Law ” which provides the the State shall pay one-half the cost of 
building permanent roads constructed under State supervision. 
Also the “Fuller Good Roads Law.” providingthatany town may 
draw from the State treasury one-fourth as much money as it will 
levy and collect by direct tax for road improvement. These laws 
were passed by a Legislature made up, by a very large majority 
of representatives from cities and villages, which can receive 
no direct benefit from the operation of these laws. That alone is 
strong evidence that the cities sympathize with us in our effort to 
get good roads, and are willing to extend a helping hand. Asa 
further evidence, you are of course, aware that the State En- 
gineer and Surveyor during the last sessions of the boards of 
supervisors throughout the State, invited each board to send 
three delegates to a good-roads convention, held at Albany, Feb- 
ruary 8 and 9, 1900. I had the honor and pleasure of being one 
of the deiegates from this county, and I was surprised to see that 
the delegates in that convention who lived in cities were the most 
enthusiastic for improvement of country roads, one gentleman 
even going so far as to favor the bonding of the State for the 
enormous sum of $12,000,000 for the improvement of country 
roads. When a resolution came up petitioning the Legislature 
for an appropriation of $1,000,000, for the carrying out of the pro- 
visions of the “ Higby-Armstrong ” Law there was not a dissent- 
ing voice. All this evidence shows that the cities will aid us if we 
but ask and give a guarantee that the money appropriated will be 
faithfully and profitably expended. By a guarantee I do not mean 
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an indemnifying bond drawn in accordance with the provisions of 
some man-made law, but a guarantee in accordance with that 
higher law in which is written: “ By their works ye shall know 
them.” Then what work shall we do? What work can we do 
that will be better than that which we have been doing? Let 

us see. 

We can do as they have done in other counties, organize county 
good-roads leagues. Through such organizations we can get all 
the literature on the subject. Each member would thus become 
familiar with the present laws and from time to time be posted 
on any proposed new legislation. We would be in touch with 
like organizations in other counties, thus putting us in com- 
munication with all portions of the state. Comparisons of condi- 
tions could then be made, which is very necessary, for a law that 
might be of great benefit to one portion of the State might be of 
little or no use to another. For instance, the “ Higby-Armstrong 
Law ” may be of great advantage in some counties. In a county 
which contains large cities that pay a large portion of the county 
tax, it seems clear the advantages would be much greater than 
they can possibly be to Cortland county. With all counties in 
communication through County Good Roads Leagues, the wants 
or wishes of one portion of the State would be known to the other 
and any proposed legislation might be so framed as to meet the 
needs of all. 

Next let each town adopt the money system as provided by the 
“Fuller Law.” I am happy to say that my own town has done 
that by a vote of nearly three to one in its favor; yet I do not 
believe that there are very many of the voters of my 
town that are fully satisfied with the provisions of the 
“Fuller Law”; but they seem to reason that it is the 
best within reach, and certainly a great improvement on 
the labor system. Under its provisions every man will 
pay a road tax in proportion to his assessment, and not pay 
it by sitting under a shade tree by the road side, while his neigh- 
bor is shoveling gravel in the sunshine; neighborhood quarrels 
over highway work will be a thing of the past, and I think all 
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believe that one dollar in money will purchase iabor that will 
do the roads double the amount of good that one day’s work 
accredited for road work under the labor system has done in the 
past, and, besides, we have the 25 per cent. from the State in addi- 
tion. In the convention at Albany, to which I referred, about 80 
towns were reported as having adopted the money system and 
everyone, without exception, found it a great improvement over 
the labor system. 

I believe under the labor tax system the rule is, as generally 
adopted, to assess one days labor for each $500 assessment, which 
at commutation rates $2 on a thousand dollars assessment, in 
round numbers $20,000 in the county of Cortland, dropping the 
assessment of incorporated villages, would give us $5,000 
from the State. Would not, think you, $25,000 a year faithfully 
and properly expended on the roads of Cortland county 
make a vast improvement on our roads in a few years? Let us 
bring the figures down to the town of Marathon. You have an 
assessment of about $725,000; under the labor system your tax 
will be 1,450 days, or $1,450, and your poll tax added, would raise 
the amount of tax to $1,600. Then you would draw from the 
State $400, thus giving you $2,000, with which to buy highway 
labor. Does anyone in the county believe that there has been 
even $1,000 worth of work faithfully and properly performed 
upon our highways in a year during the last 20 years? If so, 
you have the banner town of the county, for if you have faith- 
fully and properly expended $20,000 upon your roads in labor 
within the last 20 years, you have, I will guarantee the best roads 
of any town in the State that is still on the labor tax system. 
Further, I assume, that the competent road commissioner would 
not, as many pathmasters have done, order the sods, stones and 
muck scraped on to the roadbed, making it many times worse 
than it was before, in which condition they allow it to remain 
antil rain washes the muck back into the ditches and then order 
the sods and stones thrown back upon the muck again. In the 
fall a stranger could not tell whether there had been any work 
done on the road that year or not. 
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If we would organize County Good Roads Leagues and adopt 
the money system of highway tax, would not the cities accept 
that as a sufficient guarantee that we were in earnest in the 
matter of road improvement? Would they not be satisfied that 
we mean to use every dollar that comes to our hands in the best 
possible manner? 

We can learn something from our sister states engaged in road 
building. Massachusetts whose area is about one-sixth that of 
this State, has built within the last seven years 300 miles of 
macadam roads at a cost of $3,000,000 or $10,000 per mile. New 
Jersey in the same time built 440 miles at a cost of $2,200,000 or 
$5,000 per mile. Thus in these two states, with an area of less 
than one-third that of New York, there has been expended on 
roads by State aid $5,200,000, and they have for their outlay 740 
miles of permanent roads. What has been done in this State 
for road improvement during that same period? 

In 1893, Governor Flower in his message to the legislature 
said that from correspondence with the town clerks of the State 
he had been able to compile statistics showing that there was 
being expended annually in this State under our system of high- 
way improvement the sum of $3,000,000; that same ratio for the 
last seven years amounts to the enormous sum of $21,000,000 
which has been expended in this State for the improvement of 
our country roads, and what have we got to show for it? Prac- 
tically nothing. It is difficult to understand what such a vast 
sum represents. Think of it, enough to buy Cortland county and 
have money enough left to buy grain seed with which to sow it 
this spring and pay your hired help until you could sell your farm 
product in the fall; almost as much as that hugh stone pile, 
the State capital, cost, which many thought was a needless ex- 
penditure, but for which we have the finest capital building in 
the United States. But for our $21,000,000 expended for highway 
purposes we have not even a pile of stone, unless it be in the 
middle of the road, where we have to drive over it. Little wonder 
that the farmers are beginning to cry out for some better system 
of highway improvement! Our wagon roads are the great high- 
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ways of commerce; over them are carried many more tons of 
farm produce than over all other freight carriers combined; over 
them all raw products first must move. The Department of Agri- 
culture at Washington, basing estimates on the best data obtain- 
~ able, fixes the cost of hauling over country roads, in round num- 
bers at $1,000,000,000, or more than one-third the market value of 
the entire agricultural product of the country, and by careful com- 
parison with the cost of hauling loads over the good roads of 
European countries, it is found that two-thirds of this enormous 
expense is chargeable to the bad condition of roads. 

The fact that the national Government has established a depart- 
ment of road inquiry at Washington, is an evidence that national 
aid is not far distant. The Post Office Department at Washington, 
has for some time, been discussing the advisability of establish- 
ing postal savings banks, and the investment of deposits that 
would accumulate in such institutions has been a troublesome 
question in the department. Inasmuch as all safe investments 
are eagerly sought by rich corporations and the wealthy men of 
our country, they need all and more chances for safe investments 
than the present conditions of the financial world present. There- 
fore before the proposition for the establishment of postal savings 
banks can take form, some new scheme for investments must be 
founded and created. The proposition to loan such funds as 
would accumulate in such institutions to counties for road pur- 
poses at a very low rate of interest, say two per cent., is not a 
visionary one of my own, but is being discussed by eminent, care- 
ful and thinking men, and may eventually be formulated into 
some plan the advantages and benefits of which are clearly beyond 
our powers of imagination. 

Advancement and improvement in all civilized and enlightened 
countries travel on the car of time. Mark the changes in local 
travel and transportation. But a few years ago the cities were 
content with putting down pavements, thereby giving better facili- 
ties for travel and transportation for the benefits of trade. Then 
very soon the horse street car was brought into use to facilitate 
travel in the busy centers, but soon that became too slow and 
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electricity was harnessed to the car that business facilities might 
keep pace with the progress of time; and now New York city is 
going to expend $35,000,000 in building an underground rapid 
transit railroad, and, strange as it may seem, doing that without 
calling upon the taxpayer for a single penny. The Canal Com- 
mission appointed by the Governor of the State recently, recom- 
mended the improvement of our canals, the cost of which is esti- 
mated at $60,000,000. 

Where are our country roads during all this period of progress? 
Just where our grandfathers left them and practically in the 
same condition. 

The “ Higby-Armstrong Law,” provides for the construction of 
permanent roads under State supervision, that is macadam roads 
that will wear a long time with but little expense for repairs. 
This law provides that the State shall pay 50 per cent., the county 
35 per cent.,and the town or the petitioners 15 per cent., of the cost 
of construction. There is now a bill before the Legislature, if it 
has not already passed, and if it has not, it, in all probability 
will pass, appropriating $1,000,000 for road purposes under this 
law; that means that there shall be a like amount raised by direct 
tax in the localities where the roads are built, thus creating a 
fund of $2,000,000 to be expended in road building.* There has 
been built under this law twelve and one-fifth miles of road at 
a cost of $6,717 per mile. Cortland county has in round numbers 
1,000 miles of road, one-half of which are important roads. There- 
fore, if it were possible for us to have the whole of the appro- 
priation expended in this county, we would get about half our 
important roads macadamized, or if continued, we could have 
them completed in about two years, and we will have paid a tax 
of about 15 per cent., of our assessed valuation. Then the ques- 
tion at once presents itself. Will the value of our prosperity be 
thereby advanced sufficiently to warrant such taxation? That 
may perhaps be a debatable question. I most earnestly urge each 
taxpayer to examine carefully and critically the “ Fuller Law,” if 
he has not already done so, and while some defects. may be 
found, it seems to me that it certainly has many advantages over 


* Only $150,000 was appropriated for this purpose last year (1900). 
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the labor system. If it were generally adopted, it would be an 
evidence to the cities, to the Legislature, to the Governor, and 
the State in general, that we are in earnest in our efforts for more 
and better highway improvement. This would give us more and 
better legislation in the future. 

There are many other thoughts that present themselves, when 
this matter is taken up for discussion. Permit me to call your 
attention to the employment of convict labor in road building. 
Some counties have already been experimenting in that direction, 
with what results I am uninformed. Of course they are coun- 
ties that have more convict labor than we have in this county, 
yet it costs us about $1,000 a year to board our convicts. A por- 
tion of them are kept in our county jail in idleness, another por- 
tion in the Onondaga penitentiary, and the penitentiary get the 
benefit of their labor while we pay their board. Most of these 
convicts are able to earn their board, and many of them much 
more than their board. Once the problem is worked out, how to 
utilize this waste labor, and make the convicts earn their own 
board instead of requiring the taxpayers to do it, it may result 
in some benefits to our highways. 


Bovine Tuberculosis. 
CONDITIONS MISTAKEN FOR THE DISEASE. 


By Dr. WILLIAM J. MurruHy, New York City. 


The subject of bovine tuberculosis has received a great deal of 
attention from physicians and veterinarians alike for many years, 
and of the many animal ills it is probably the one most frequently 
discussed, yet the least understood. Because of the prevalence 
of tuberculosis in meat-producing animals and the possibility of 
transmission from animal to man, the disease should be most care- 
fully studied and investigated. Proper precautions should be 
exercised to prevent its spread, and various sanitary measures 
adopted which should aim to free the bovine tribe from the ter- 
rible scourge with which it has so long been afflicted. 

No doubt the cow and her diseases are closely allied to many 
human ills, and facts tend to prove that the disease tuberculosis. 
in man and animals is identical. In the human subject the dis- 
ease is not at all times readily diagnosed, and frequently other 
conditions with apparently similar manifestations are mistaken 
for it. The same is true with the disease and its diagnosis 
in animals. At times its existence in the live animal is very 
questionable, and conclusions hastily drawn often lack veri- 
fication upon a subsequent post-mortem examination. I have 
seen it generalized in the young steer, where its presence was 
never suspected and was seemingly in perfect health. I have 
seen it in the blooded bull, where the tubercular matter had per- 
meated every tissue and organ of the body, yet by no manifesta- 
tion was the disease revealed until the animal was butchered for 
food. 

Thus it is evident that tuberculosis can exist without its pres- 
ence being known. On the other hand, I have seen very many 
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small, emaciated, worn out cows, weak, decrepid, ill-fed, with a 
painful, hacking cough, hardly able to walk, pictures of bovine 
misery and distress, seeming typical cases of tuberculosis for all 
appearances, prove upon slaughtering to be entirely free from 
disease, the lungs sound, the lymphatic langular system normal, 
or possibly unlooked-for conditions met which would account for 
the animal’s decrepid state. If these had been but occasional 
instances, I would have thought that perhaps a greater experience 
and a closer observation would disprove views superficially ap- 
parent; but such has not been the case. 

Tuberculosis in the cow is not a malady readily manifest like 
pleuro-pneumonia. It lacks the prominent lesions of actinomy- 
cosis. It is void the acute symptomatology of splenic apoplexy 
or anthrax. The signs which denote the presence of an acute 
disorder are absent. It does not run a rapid course through vari- 
ous stages, but is a disease slow in character, with symptoms ir- 
regular and often ill-defined. Sometimes the presence of all the 
symptoms in prominent forms seems to make the diagnosis 
simple, yet a post-mortem examination reveals no trace of the 
disease. Tuberculosis is not responsible for the decrepid state of 
every cow. Other causes—not always diseases—are often re- 
sponsible for the cow’s decline. Naturally appears the question, 
what conditions and what diseases are mistaken for those of 
tuberculosis? There are a number of them. Some are of fre- 
quent occurrence, others are met occasionally. Some present 
lesions resembling those of the disease with which they are con- 
founded, and some present very little similarity when carefully 
considered. Foreign bodies taken in with the food are responsi- 
ble for a great deal of bovine distress—far more than one might 
imagine—and are a very prominent cause of lesions often mis- 
taken for those of tuberculosis while the animal is alive. We 
have similar emaciation, a hacking cough, generally unthrifti- 
ness. Many of the obscure diseases of the cow, her frequent in- 
dispositions, her occasional cough, her loss of appetite and her 
different annoying and perplexing actions, arise from the pres- 
ence of foreign bodies in the stomach and the distress which their 
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presence sometimes occasion. In the stomach of the cow can 
almost always be found nails, pieces of barb wire and various ex- 
traneous objects. I should say that at least seventy-five per 
cent. of the cows used upon the farm or in the dairy are so af- 
fected. Some experience no ill effects from their presence, while 
others are sickened and emaciated by the inflammatory action 
which the irritating substance causes as it becomes lodged in the 
coats of the stomach or works its way through that organ into 
other tissues. 

One time I selected a thin, worn-out cow, presenting all the 
external manifestations of tuberculosis as a case illustrative of 
the ravages of this disease. Upon a post-mortem examination, 
the lungs were sound and perfect, but a large table fork protrud- 
ing through the coats of the stomach and surrounded by a large 
field of inflammatory exudates, readily accounted for the animal’s 
wasted appearance. : 

Catarrhal pneumonia in cattle often leaves lesions in the lungs 
which have been mistaken for and accepted as evidence of the 
existence of tuberculosis, although the two conditions are entirely 
different. Where the disease has been of a severe type, we may 
find a portion of the lung destroyed and in its place, an abscess 
of varying size, encapsulated and presenting a varied degree of 
consistency, according to its age. Beyond its mere presence, it 
exerts no ill effect upon the animal and remains at all times dif- 
ferent from the deposits of the disease with which it is con- 
founded. The deposits of actinomycosis in the lungs of cows can 
not be distinguished from the deposits of tuberculosis by the 
unaided eye. 

Throughout the West, a large number of emaciated steers are 
bought and shipped to distilleries in Pennsylvania and other 
States to be fed, or, more properly speaking, stuffed with the 
refuse from these concerns. Within a month they undergo a 
wonderful transformation. They rapidly take on flesh and are 
then shipped to abattoirs throughout the country. While they 
may appear to good advantage, they in no way equal the corn or 
grain fed animal, as an article of food. In the short space of one 
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month, this distillery food has greatly impaired the animal’s 
sight and many of them are totally blind. If they remained long 
enough, they would all be similarly affected. The lymphatic 
glands at the base of the tongue are enlarged from twice to four 
times their natural size and are generally the seat of an 
abscess, which, from its size alone, must materially interfere with 
the animal’s deglutition. No doubt the glandular system 
throughout the system has been similarly affected. If these ani- 
mals were kept long enough under such conditions and forced to 
partake of this food for a sufficient time, say, three or four 
months, I have no doubt that the lungs, the liver, the various in- 
ternal organs, would become affected in the same way as the 
hide, the eyes, and the glands at the base of the tongue; while 
a condition due entirely to the nature of the food which the ani- 
mal received, would, in all probability, be mistaken for lesions 
of tuberculosis. 

Evident is it that bovine tuberculosis is a disease that is fre- 
quently confounded with ills and conditions, of perhaps ap- 
parently similar manifestations, but to suffer the condemnation 
of such animals as victims of plagues, with which they do not 
suffer, is an injustice to the farmer, a wrong to the stock-raiser, 
the propagation of a groundless fear to the mother, an imposition 
upon the public, an unfortunate blight upon our herds and an 
opportunity for foreign nations, who are jealous of our progress 
and our commercial activity, to discriminate unjustly against 
American cattle, American dairy interests, our cows, our meats, 
and the various food products prepared from our meats. 

There is a disease tuberculosis. It frequently exists in cows. 
Sometimes it is local, and often it is generalized in form and is a 
malady that should be carefully watched to prevent its ravages 
extending beyond the limits of an animal plague and exerting its 
deteriorating influence upon the health of the human family. It 
is an unfortunate fact that nearly all the measures employed to 
eradicate tuberculosis, neither aim to exterminate it when it ex- 
ists nor prevent its appearance when it does not exist. It is 
not surprising that with an ill so deceiving, with a malady so 
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frequently the topic of conversation, various devices should be 
employed to assist in the determination of its presence in a sus- 
pected animal. We live in an age where wonderful “ discover- 
ies” from the fertile brains of “scientific explorers” are 
thrust upon us in rapid succession only to be accepted for a 
time, heralded as marvelous truths, tried, doubted, cast aside and 
abandoned. In my short life I have passed through an era of 
vaccine, mallein, antitoxin, pleuro-pneumonia, tuberculin, and we 
see them all travel the one path from spontaneous adoration 
through a varied career to a well deserved obscurity. They are 
generally born a proprietary article or the result of a secret pro- 
cess of preparation. They bloom for a while and then fade away, 
and with them go their victims, their advocates and the con- 
demnation of a fickle world. 


A FEW WORDS ABOUT TUBERCULIN. 


Its use has attracted considerable attention. At first it was 
offered as a valuable remedial agent for the cure of tuberculosis, 
but being unable to sustain that reputation, it has since posed 
as a means of ‘ascertaining the existence of tuberculosis in an 
animal when nothing else suggests the possibility of its presence. 

Perhaps I am not in a position to criticise the action of tuber- 
culin, or to comment upon its efficacy as a diagnostic agent. I 
admit that I have had no practical experience with its use. I 
never injected it into an animal to verify a suspicion of tuber- 
culosis, principally because I reside in a large city and as yet the 
opportunity has not presented itself for me so to do. Neither do 
I wish to prejudice anyone against its use. Sometime ago the use 
of mallein was strongly recé6mmended as a useful aid in the diag- 
nosis of glanders in horses. I tried it in a number of instances 
and the results were entirely disappointing. In several pronounced 
cases of glanders with apparent manifestations, the test gave no 
reaction, and so far as I am concerned, its employment is not only 
unavailing but useless and dangerous. 

Let us return to the subject of tuberculin. From time to time 
there have been brought to an abattoir within my jurisdiction, a 
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number of cows which have been subjected to the tuberculin 
test and according to its provings, were affected with tubercu- 
losis. In all the number that were slaughtered at different times, 
I have seen but few cases of generalized tuberculosis among 
them, and I am inclined to think that possibly they were ob- 
tained more by accident than by operation of the test. From what 
I could learn, the ones most affected gave the slightest reactions 
under the test. Many of the cows in which what might have beeu 
tuberculosis, but probably was not, was discovered only after 
the most diligent search. They were in the form of isolated, 
minute pin-head deposits in various glands and in the structure 
of the liver and were accepted as responsible for the provings 
of the test. One thing is certain: If what is often accepted as eyi- 
dence of tuberculosis by the tuberculin operator is really tuber- 
culosis, then the entire bovine tribe, both young and old, are 
hopelessly afflicted with this disease—hardly a reasonable sup- 
position. Among them were cows in which the most diligent and 
careful scrutiny failed to discover the least sign of disease, and 
I learned that in one of these animals, the rise in temperature 
had been most pronounced. 

While my observation in regard to tbe efficacy of tuberculin 
has been entirely negative. I do not doubt that it has many ad- 
vocates and many of them have advised me that I have been un- 
fortunate in witnessing the work of careless or incompetent 
operators—hardly an acceptable explanation. To me the object 
of tuberculin has been a most interesting study, and a study of 
those who advise its use, has often been a more interesting 
study. One of the most remarkable truths connected with 
the subject seems to be the fact that a negative reaction with 
the test is not demonstrative of a freedom from tuberculosis. 
An animal may be a victim of generalized tuberculosis and yet 
the test not reveal its presence, a tuberculin idiosyncrasy. Time 
alone wil! decide the fate of tuberculin. It has banished into 
obscurity many popular delusions which have from time to time 
become associated with the medical creed, and I fear that when 
posterity reads the history of medicine, it will find that in a cer- 
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tain age, there flourished an idea quaint, queer, but unstable, that 
certain diseases of animals could be diagnosed by certain animal 
poisons being injected into their delicate composition, but with the 
advance of the light of truth, this idea, fantastic and amusing, 
fell by the wayside and was lost sight of in the onward march of 
the science of medicine. 

No one wishes to partake of meat from animals diseased or 
sick. The health of the nation is at stake, and in no way can 
the disease-breeding material gain an easier entrance into the 
system, than with the food. But every cow is not afflicted 
with tuberculosis. While it is a frequent bovine ill, it is not a 
necessary complement to their composition. Of all the domestic 
animals, the cow is probably the least understood. Veterinarians 
do not devote to her the attention that her importance demands. 
The animal most vitally interested with human existence is left 
to the care of those who understand almost nothing of her ways 
or wants. She is kept in filth, is fed with filth, and her very sur- 
roundings breed the disease we try in vain to cure. 

How will we eradicate tuberculosis? It is a subject that in- 
terests not only the veterinarian, but the physician, the farmer— 
the universe. We will answer the question by saying how the 
disease will not be exterminated. It will not disappear as long 
as the dirty, filthy cow shed remains. It can be bred into animals 
by the manner of their surroundings. The cow requires good air, 
light and ventilation, in place of the dark, stuffy pest holes, 
where she is usually confined. She must have competent attend- 
ants, instead of the brutal, worthless, repulsive degenerates, usu- 
ally entrusted with her care. She must receive good, wholesome 
food, in place of refuse. She must be cleaned, exercised and 
manipulated with the care and delicacy that her complex mechan- 
ism demands and should receive. When the cow is properly kept, 
tuberculosis will disappear. When we thoroughly understand 
her ways and necessities, instead of injecting into her system 
products of disease—a notion whimsical, irrational and danger- 
ous—we will have learned that this disease is an ill for which 
man’s ignorance and mismanagement is largely responsible. By 
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the proper observation of ordinary sanitary measures, this dis- 
ease can be largely overcome, if not entirely eradicated. A sub- 
ject fraught with such dangerous possibilities, requires the em- 
ployment of measures not only heroic, but persistent and effective, 
if we wish to avoid a possible eradication of the bovine tribe and 
destroy a potent factor, which might operate disastrously in the 
ultimate degeneration of the human race. 


Bovine Tuberculosis in Its Relation to Man.* 


By EpwArpD Moortr, M. R. C. V. 8., Albany, N. Y. 


This subject is a story old—older than many of the hills and 
valleys that beautify the landscape to-day, older than some of 
the islands of the sea. I speak of its antiquily because in this 
country bovine tuberculosis was rarely recognized until 1890. 
The disease in cattle has been described in veterinary works, 
printed mainly abroad, under such headings as tubercle, con- 
sumption, wasting, pining, and scrofula; also called angle berry 
and grape disease by butchers, because of the knotty growths 
found by them in affected carcasses, and it has been known to 
veterinarians abroad for a great many years; yet our stock papers, 
agricultural journals, veterinarians, and the American public gen- 
erally gave the subject no importance prior to the year above 
mentioned. I searched the volumes of the Country Gentleman for 
ten years prior to 1890, and, outside of articles by the author of 
this paper, the subject was not mentioned until December 19, 
1889, when it was stated that “ cattle tuberculosis seems to be 
spreading on the continent of Europe, according to the statistics 
produced before the Veterinary Congress lately held in Paris. 
Of cattle slaughtered in public abattoirs, more than one per cent. 
were found affected with the disease.” One might search back 
to the landing of the Pilgrims in vain for information on this 
subject prior to 1888. At a meeting of the New York Farmers 
at the Metropolitan Club, February 18, 1896, Mr. Theodore A. 
Havemeyer said: “I have been for a long time a breeder of cat- 
tle, as was my father before me. Up to 1888 I think tuberculosis 


* Read before the Albany County Medical Society April 18, 1899. 
Reprinted from the New York Medical Journal for September 2 and 9, 1899. 
Copyrighted, 1899, by D. Appleton & Company. 


BovinE Tussrcurosis <n Irs Rerarion to Man. 13e 


was not known by my father; up to that time it certainly was 
not known by me.” The organization he was speaking to is com- 
posed of about eighty of the wealthiest and most representative 
men in this country, who own high-class stock farms. Every 
member had large sums in pure-bred cattle, and was vitally in- 
terested in all such subjects, and, although many of them had 
had tuberculosis in their herds for years, they did not know it. 
The medical profession up to this time was in no way exercised 
over the danger of the communicability of tuberculosis from the 
bovine to the human race, nor, indeed, did they lay much stress 
on the infectiveness of the disease from person to person. Then 
suddenly all America was stirred by articles from veterinarians, 
physicians and laymen. Later, laws were enacted, cattle commis- 
sions appointed, inspectors were sent out, herds were subjected 
to the tuberculin test, and animals that gave satisfactory reac- 
tions were killed. Many physicians went to see post-mortems, 
were convinced of immeasurable dangers, and fell into line. 
Stock owners trembled and the public was in a panic, and saw 
more danger in milk than in rum. The tidal wave swept over 
the country; State and local boards of health, medical and vet- 
erinary medical societies, agricultural societies, farmers, grang- 
ers, dairymen, milkmen’s associations, and the nail-keg and soap- 
box aristocracy of the country store were all discussing the “new” 
disease in cattle and its relations to man. The disease, how- 
ever, was not “new,” in fact, is one of the oldest, but it was 
new to most of the people and it served as a great scare. It 
was treated as if it were a most desperate scourge just imported 
into the country, when, as a matter of fact, it was no more 
prevalent in proportion to the number of cattle than it had been. 

Legislative Appropriations for Stamping Out.—The chief aim of 
health boards heretofore has been to destroy tuberculous cattle; 
the greater the number condemned and slaughtered, the greater 
the glory. No matter that it struck consternation into the ranks 
of the proprietors of a great industry. No matter that in many 
cases the richest blood of heredity in pure-bred herds was forever 
lost—lost though it had cost lifetimes and fortunes to obtain; 
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lost through the wanton, needless, insatiable thirst for a big 
killing bee. What did it matter that a great paying institution 
employing many hands was wiped out; that the proprietors were 
financially ruined; that employees were thrown out of work; that 
great farms were deserted? Slaughter was the war cry. Sal- 
vation they dreamed not of. If it were proved that our people 
contracted the disease from the cattle, I would heartily favor 
such slaughter. Or from the cattle owner’s standpoint I would 
favor it if assured that the undertaking were practical, and that 
its cost would be too exorbitant, and that the infection could then 
be kept out of the State. The framers of the laws under which 
the inspections have been made and the members of the State 
boards of health seem to have given no thought to the immensity 
of the task, or the expenditure such a plan entails. If they have, 
we have not been told how they propose to succeed. The year- 
book of the Department of Agriculture for 1897, states that the 
government has made and distributed to State authorities suffi- 
cient tuberculin to test 57,000 cattle. The census of 1890 gave 
New York State alone 2,131,392 cattle. How much tuberculin 
would be needed then to examine the cattle in all the states? 
The United States government reports for 1897 placed the number 
of milch cows at 18,113,000; other cattle, 32,647,000. Total valua- 
tion, $877,169,414. If we could wave over this State a fairy wand 
and thus instantly banish all bovine tuberculosis, how long would 
the immunity last, while the remainder of this vast country is 
full of infection, and the bacilli can retain their vitality for 
months in a bale of hay, and the winds can blow them over the 
borders? I know of a stock farm where $100,000 was spent for 
farms and buildings, and $30,000 for bure-bred cattle, and in 
about a year these cattle were disposed of at any price, on ac- 
eount of the methods pursued by the State in which the farm is 
located. Tuberculosis in man, and such of the lower animals 
as are susceptible to it, is generally recognized as a specific in- 
fectious disease due to the tubercle bacillus, and this bacillus 
in either species is considered as practically the same. We are 
interested in this paper with tuberculosis in the human and 
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bovine species, the two great families in both of which it exists 
to an alarming extent. The disease occurs in a limited way in 
several of the domestic animals other than the ox, but assumes 
very little practical importance so far as they are concerned. 
The disease is a slow and insidious one, wholly different in this 
respect from such diseases as cholera and small-pox of the human, 
or cattle plague of the bovine. Tuberculosis in cattle does not 
necessarily kill; on the contrary, many animals maintain ordinary 
health and high condition, apparently suffer no inconvenience 
from it, and finally die of some other cause. In other instances 
there are signs of constitutional disorder with more or less of 
the symptoms common to it, and in acute cases followed by death 
within a few weeks or months. 


Breed.—All breeds are susceptible. It has been erroneously 
believed that Jersey cattle were most prone to tuberculosis, but 
the royally bred and the common scrub are alike subject to it, 
just as the various races of men are. 


Sanitation and Spontaneity—The old writers gave as some of 
the causes of tuberculosis, bad ventilation, filth and insanitary 
conditions generally. No combination of ill conditions can pro- 
duce a single case of the disease, nor can the most perfect and 
elegant buildings and hygienic surroundings offer immunity from 
it. Of course this is easily accounted for now that the means of 
infections are understood. 


Heredity.—Dobson, quite an authority a few years ago, in his 
work on the ox, says: “There seems to be no doubt as to the 
hereditary character of this affection, so that in no case should 
a bull be chosen from stock which are thus diseased. . . . A 
report to the parliament of Victoria, New South Wales, in 1886, 
says that heredity certainly plays a most important part in the 
propagation of the disease.” This is the opinion of about all 
veterinary writers. Since the discovery of the tubercle bacillus 
and the application of the tuberculin test, it has been found that 
calves from tuberculous dams, if removed immediately after birth 


~ 


9) 


130 Bureau oF Farmers’ Institutes. 


from all chances of infection, rarely show disease. Heredity has 
but small claim to attention now. 


Predisposition.—We have been assured by all writers that pre- 
disposition and conformation were most important factors. We 
know to-day that no matter how narrow-chested and weak con- 
stitutionally an animal may be, tuberculosis cannot occur with- 
out infection, and it does not seem to select the puny ones 
especially. 

Contagion.—We have seen that most of the old ideas about 
tuberculosis have been dissipated, but its infectiveness is beyond 
cavil. That it will spread among healthy cattle when they are 
kept with diseased ones is well known. 

Tuberculin Test.—This has been stated by many to be an in- 
fallible guide in the diagnosis of bovine tuberculosis. I may say 
that it depends largely on the infallibility of the man who uses 
it. If a correct selection of animals is made, leaving out any 
that should not be tested, and the proper amounts of tuberculin 
are used for the varying ages and conditions, then if the tem- 
peratures are taken without errors we shall have tables that if 
correctly interpreted, are very valuable in determining the num- 
ber of animals that are free from tuberculosis and the number 
that are not. But tuberculin is not an automatic machine; it 
requires brains, judgment and experience to make a test and then 
read the answers correctly. When used with these pre- 
requisities, it is a highly efficient diagnostic agent. 

Percentage of Diseased Cattle in Herds.—In some herds of cows 
of dairy age the percentage may run from twenty to ninety per 
cent., and now and then a herd may be found in which every 
animal is infected. In herds in which there is a goodly number 
of young animals the percentage is smaller. Young animals are 
comparatively free from it. Mature cows give the largest per- 
centage of victims, those from a year and a half to three years 
old the next, and those less than a year old the least. There 
‘seems to be diversity of opinion among physicians as to whether 
tuberculosis is more common in adults or children. This point 
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should be settled, and it should be demonstrated how and from 
what source infants obtain infection. It has been convenient up 
to this time to attribute thousands of cases to the ingestion of 
cow’s milk. The Veterinary Journal, London, England, for June, 
1889, gives an account of a meeting of the British Medical Asso- 
ciation at Glasgow, and Dr. Carpenter stated that eighty per 
cent. of the cattle sent to the principal meat market in London 
were affected. Professor McCall said that twenty-five per cent. 
would be nearer the mark for Glasgow. In Saxony it is said to 
be, about one per cent.; in Berlin, 3.2 per cent. New York State 
Tuberculosis Committee’s Report for 1895 states that about seven 
per cent. is figured as the average for the whole State. The 
writer examined a herd in this State in which 27 out of 30 
animals were tuberculous, and some were in the last stages 
of disease. Three youngsters were free from it. Another herd 
examined in Connecticut gave about 50 per cent. of diseased 
adults. Nearly half of the healthy ones were under two years 
old. 


Transmission. We have now arrived at the point upon which 
hinge very largely the health and welfare of humanity and the 
fate of millions of dollars’ worth of cattle. Is bovine tuberculosis 
communicable to the human subject? This is the paramount 
question, and it must be intelligently answered. ‘The physician, 
the biologist, and the veterinarian are called upon to solve this 
problem, and below are given opinions from each, as well as from 
the State Board of Health, using these merely as examples of 
the universal opinion on the subject. We have noticed that so 
far as heredity, breed, sanitation, spontaneity, and predisposition 
are concerned, there has been a vast amount of error taught. 
We will now consider transmissibility. J. H. Girdner, A. B., 
M. D., in an article published on the disease germs and how 
to avoid some of them, states that “the other principal source of 
human infection is from drinking the milk and eating the flesh 
of tuberculous cattle. Tuberculosis in children usually mani- 
fests itself in diseases of the bones and joints, white swelling, 
and in enlargement and suppuration of the glands of the neck. 
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In nearly all such cases the infection comes from drinking milk 
from tuberculous cows.” Bulletin 118, New Jersey Experiment 
Station, on the suppression and prevention of tuberculosis of 
cattle and its relation to human consumption, by Julius Nelson, 
biologist, contains these words: “ But it is principally for man’s 
sake that the lower animals should be included in the general 
scheme for freeing the country from this evil.” In the Journal 
of Comparative Veterinary Medicine, December, 1897, C. C. McLean, 
veterinary surgeon, and a milk inspector in Pennsylvania, con- 
tributes an article which was read before the State Veterinary 
Medical Society. The following is a part: “The houses of the 
wealthiest in the world and the homes of the poorest testify that 
our meat and milk supply cause thousands of deaths from this 
disease every day. Tuberculosis is therefore the most important 
disease for the veterinary profession to deal with.” The report 
of the New York State Board of Health to the Legislature of 
1895 contains the following: “ There is a complete unanimity of 
opinion now in the scientific world as to the communicability 
from man to man, and from animal to man, and man to animals. 
That milk and its products wiil convey it has been proved re- 
peatedly. This has now past beyond the experimental stage, and 
is no longer open to doubt. It has also been proved that lower 
animals fed with tuberculous meat become tuberculous as a re- 
sult of such feeding.” Such, then, is the common opinion to-day. 
Many of the statements are couched in language calculated to 
defy further investigation and to discourage even a doubt as to 
their correctness; however, we shall endeavor to show by the 
conditions as they exist between man and animals, and animals 
and man, that no stress of words, no amount of bigotry, no arbi- 
trary proclamation unsupported, can hold the truth in bondage. 
If the State Board of Health believed its own teachings and was 
sincere, why did it inspect, tuberculin test, condemn, quarantine, 
and tag for slaughter various lots of cattle which, according to 
the board’s reports, were inimical to the public health and were 
prone to spread disease among other cattle, and after holding 
them in quarantine a considerable time to pass a resolution and 
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send out the following notice to the owners of said diseased 
cattle? 

“ You are herewith notified that the quarantine imposed upon 
your cattle by the inspectors of this Board, in pursuance of orders 
from this Board, and in conformity with the power granted by 
article 4 of chapter 661, Laws of 1893, is relieved and raised, and 
the tags and other devices used to mark said animals may be 
removed by you.” 

As well might our penitentiaries be thrown open and the 
murderers and convicts be told to go free, and that any 
striped clothing or other devices used to mark said criminals 
might be removed by them. The Syracuse (N. Y.) Board of 
Health has determined that hereafter all the herds whence the 
milk supply of the city is derived shall be kept under muni- 
cipal supervision, and that all dairy animals shall be examined 
by a physician at least twice a year. A round aluminum tag 
is fastened to the ears of the healthy animals, and an oblong tag 
to those of the diseased ones. If physicians in State boards of 
health and in other positions are competent to handle animal 
diseases, then, to be consistent, we should have a corps of veter- 
inary surgeons to guard the public health. Both are doctors. 
Could Miles do what Dewey did? Could Dewey win where Miles 
has won? Both are fighters. While I have the utmost respect 
for and confidence in the ability of the medical profession, I can 
but regret that its code of ethics allows its members to imperil 
its dignity by seeking positions and assuming réles in which they 
are manifestly out of their proper sphere. To the honor of the 
profession be it said that its ablest members are not dissemblers, 
and that only its pygmies pose as veterinarians. But we have 
digressed from the subject of transmission. We have been told 
over and over again that “ the slight difference between the bacii- 
lus of man and that of cattle is a temporary peculiarity, and is 
overcome when the conditions are favorable. . . . That all 
over the world tuberculosis in man and cattle coexists in the 
same locality; that among fish eaters and in countries having 
no cattle tuberculosis is practically unknown. That it prevails 
largely among beef eaters and cow-milk drinkers; that among 
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our Indians, who eat diseased beef raw, 50 per cent. die of tuber- 
culosis, while among the northern Indians, who never see beef, 
it is relatively unknown, goes to show that the conditions being 
favorable the infection passes readily from ox to man.” 

Professor Law used this argument in an article published 
last month: “I deny that it is shown that the infection 
passes readily. Coincidence is the only thing established. 
Conditions that favor the spread of this disease from hu- 
man to human also contribute to its dissemination from. 
bovine to bovine.’ Rivers and railways often run_ side 
by side for the reason that nature in such places favors 
both, and not because there is any relation between them, or that 
one is necessary to the other. Since we know the cause of tuber- 
cle, will any one have the temerity to assert that cattle must be 
in close proximity in order that infection may pass from man 
to man? Or, if there is a healthy herd of cattle on an island not 
inhabited by mankind, and we wish to spread tuberculosis among 
them, will it be argued that it is necessary to send a number 
of consumptive people there, as well as a few tuberculous cattle? 
If so, the answer is simple. The tubercle bacillus is not a para- 
site requiring an intermediary bearer. In the fish-eating frozen 
regions, where cattle are not kept, the bacillus meets obstacles 
fatal to it. If eating diseased meat raw is such a potent factor, 
why is it a fact that the carnivora rarely develop the disease? 
Again, beef is not so highly infecting. In many tuberculous ani- 
mals the muscles or meat is not diseased. It is not necessary to 
speak of cooking as a safeguard at this time. This paper deals 
only with bacilli that are capable of infection, and not with those 
that have been destroyed, or are therefore harmless. Why hunt 
for a wild tribe who eat beef raw, when we have the better eyi- 
dence of millions of our kind who drink milk and eat its products 
raw, and we do not find 50 per cent. of them dying annually 
from tuberculosis and all other diseases put together? And it 
has never been shown that human tuberculosis was the result 
of infection obtained from cattle, either by germs taken into the 
system by inhalation, or by the ingestion of the products of 
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diseased animals. The cases reported and quoted by writers are 
not supported by evidence of such transmission, and as we pro- 
ceed it becomes more apparent that evidence had to be manu- 
factured, the natural output being wholly inadequate to the needs 
of the advocates of that theory. About 20 years ago I wrote 
articles on bovine tuberculosis for newspapers and _live-stock 
journals, and called attention to the possibility of its transmis- 
sion to the human. That the disease rapidly spread among cattle 
by infection was pointed out. The advice given then is equally 
applicable now—viz., that cattle owners should have their herds 
inspected; that the diseased ones shouid be isolated; those that 
are physically bad should be killed. Disinfection was ad- 
vised for stables, etc. In 1885, after killing two thousand dol- 
lars’ worth of cattle in another state with the owner’s consent, 
there being no law to compel slaughter in any state at that time, 
I gave the Albany Argus a column article on Animal Diseases 
and their Relation to the Public Health, and on the subject of 
tuberculosis, said: ‘‘ How much of the prevalence of human tuber- 
culosis may be due to milk and beef from tuberculous cattle is 
a question yet to be determined, and is a serious one indeed.” 
Therefore, the position I now take after having warned the public 
many years ago, and frequently since, to use all possible care to 
prevent the transmission of tuberculosis from cattle to man, is 
' arrived at from a vast experience with the disease in cattle in 
England, Canada, and the Eastern and Middle States, and from 
a study of the people most exposed to any infection that might 
be possible from such animals. 


Bacili in Human and Bovine.—Charles Darwin says that man 
has given rise to many races, some of which are so different that 
they have often been ranked by naturalists as distinct species. 
The races differ in constitution, in acclimatization, and in liability 
to certain diseases. On these same principles micro-organisms 
are very much modified by the conditions surrounding them. 
Sternberg, in his Manual of Bacteriology, states that the tubercle 
bacillus is a strict parasite, and its biological characters are such 
that it could scarcely find natural conditions outside of the bodies 
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of living animals favorable for its multiplication. It therefore 
does not grow as a saprophyte under ordinary circumstances. But 
it has been noted by Nocard and Roux that when it has been culti- 
vated for a time in artificial media containing glycerin it may 
grow in a plain bouillon of veal or chicken, in which media it fails 
to develop when introduced directly from a culture originating 
from the body of an infected animal. The human is omnivorous, 
the bovine is herbivorous. The normal human pulse is about 72, 
that of the ox 40 to 45. The normal temperature of the human is 
98.6° F., that of cattle from 100° to 100.5° F. Thus the normal 
temperature of the ox is equal to quite a fever in the human. I 
am of the opinion that there is something in the human body 
antagonistic to the favorable development of the tubercle bacillus 
of the bovine, and there is in the body of the bovine a check to 
the colonization of these animals by the bacilli from the human 
species. Hordes of Hottentots transferred to the polar regions 
would rapidly perish, yet the Eskimo thrives there. Sternberg 
says: “ A certain species of bacilli may be pathogenic for one 
species and not for another. Thus the anthrax bacillus, which is 
fatal to cattle, sheep, rabbits, guinea-pigs, and mice, does not kill 
white rats. The bacillus of mouse septicaemia kills house mice, 
but field mice are fully immune from its pathogenic effects. On 
the other hand, the bacillus of glanders is fatal to field mice, but 
not to house mice.” Here is a distinction as finely drawn as that 
which I have alleged as existing between man and the ox. 1 
believe that the tubercle parasite of man has by its long existence 
in that host acquired, as it were, individual characteristics which 
unfit it for life in the ox, and that the “ micro-organism” of 
tubercle, which for centuries has had its habitation in cattle, has 
become practically specific to that class of animals. I am there- 
fore persuaded that if the environment be changed in either direc- 
tion the pathogenic power will be lost. I have read of cases of 
accidental inoculation of the human from the bovine, and if they 
have occurred they must be very rare, inasmuch as none have 
come under the writer’s observation, and probably no one has 
had greater experience with tuberculosis in cattle. JI am positive 
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that many supposed cases have been incorrectly interpreted. 
Suppose one member of a family on a farm develops tuberculosis, 
and there are one or twenty tuberculous cows on said farm, it 
does not prove that the individual obtained the infection from 
the bovine. It is quite probable that he has been exposed to in- 
fection from human tuberculosis hundreds of times. Many re- 
ported cases hang on just such vague evidence as this. If a man 
walks into a bank, and while there is found to have twenty dol- 
lars in his pockets, is it prima facie evidence that he has become 
infected with the germs of wealth of that institution? Or, is it 
not possible that he was suffering from monetary engorgement 
when he entered that hotbed of filthy lucre? It must be proved 
beyond peradventure that he was penniless when he entered the 
puilding if we are to blame the bank for the condition of his 
pockets. Just as positively must we know that infection passes 
to the human adult or child from cow’s milk or its products, or 
from beef, or through ingestion in other ways, or by inhalation 
of bacilli from the bovine, and that they alone establish the dis- 
ease, ere we can truthfully say there is such transmission. How 
may we know that a human being is tuberculous when no germs 
ean be obtained from the subject, and no marked symptoms are 
observed? If an adult or child has tuberculosis, and it is proved 
that such patient has partaken of milk for any length of time 
from a cow known to be tuberculous, it is by no means certain 
that infection came from the cow unless there is proof that it 
did not come from the human, and that it did not exist prior to 
his ingestion of the milk. Let us take cognizance of the difficulty 
of establishing such a fact. Humanity wanders incessantly. The 
germs of human tuberculosis are wafted on the winds, are carried 
by the waters, may be brought home in food or clothing, may be 
inhaled at church, theatre, or hotel, in motor or parlor cars. They 
do not stand out in large black masses, like the rocks the mariner 
is ever alert to avoid, but without our ken, noiseless, impercep- 
tible, and intangible they surround and invade us. They do not 
sting when they capture a victim; then how can we know the 
time, the place, and the source of infection? Even the milk from 
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that tuberculous cow just mentioned may be further contami- 
nated by bacilli from a human being before it reaches the con- 
sumer, and the bacilli from the human may establish disease, 
while the bacilli from the cow prove inert. Consumption in 
people is so common that physicians have unlimited facilities to 
study, its aetiology. For instance, in New York State the deaths 
from this disease for eight years from 1888 to 1895 were 104,804, 
an average of 18,100 a year, and it averaged about eleven per cent. 
of all deaths. The annual report of our State Board of Health 
for 1896 says: “ Tuberculosis in some form or other accounts for 
a very large percentage of the deaths in the State, and when it 
is known that there is at the present time a large amount of meat 
consumed from tuberculous cattle, and that milk from such cattle 
enters into the dietary of the people, and that there is danger 
when the bacillus is ingested, it is believed to be a most potent 
source of infection, especially in children.” Note the expression, 
believed to be, and if we read from scores of writers on this sub- 
ject, we shall find that when they come to this point they all hide 
behind just such terms. Where are their facts, and why do they 
not give us some positive statements, with convincing illustra- 
tions of the methods by which they proved to themselves that 
such was the case? Too long have writers worn the thinking 
caps of others, too confidently have they accepted the statements 
of supposed authorities. There has been too much heredity in 
ideas and quotations. Practically all the people of the State 
eat the products of cattle all their lives, and tuberculosis in cattle 
is well distributed throughout the State. Now, then, if the dis- 
ease passes readily to man, even laymen should be able to note 
the fact where large numbers of cattle are infected. But they, 
and their physicians, and their veterinarians have merely pre- 
sumed, imagined, believed, supposed, and concluded that such 
“might be the case.” One thing is well known, viz., that 13,000 
human consumptives give off enough infective material annually 
to account for all the human tuberculosis in the State without 
the aid of a single bovine. 
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Transmission from Human to Bovine.—It is of less interest to 
physicians whether tuberculosis is transmitted from the human 
to the bovine; still, if the disease is intercommunicable, as we are 
assured it is, then it is equally important either way. I have not 
been able to learn of a case where the disease was established in 
a cow or a herd from human sputum. Dr. Cooper Curtice says: 
“Tn 1897 I tested two hundred and forty cattle in the vicinity 
of Saranac Lake, New York. Every one there supposed that I 
would find tuberculosis in herds that fed in the fields where the 
consumptive patients that resort to this place take their exercise. 
Not one case was found.” Not only this, but the herd of the 
sanitarium had been previously tested with like results. If tuber- 
culosis could be transferred to cattle from human beings, it 
should certainly occur at such a place as Saranac Lake, a sani- 
tarium where thousands of consumptives resort. Thus, while feed- 
ing experiments may have been interpreted as showing in some 
instances that infection from human to bovine were possible, it 
seems very well established that the infection from man to cattle 
does not obtain when consumptive people and healthy animals 
occupy positions toward each other daily, which are calculated 
to offer every opportunity for such transmission. 

Dr. Theobald Smith is certainly working in the right direction; 
his article, A Comparative Study of Bovine Tubercle Bacilli and 
of Human Bacilli from Sputum, is based upon scientific investi- 
gation of a very high order, and his deductions go a long way 
toward the establishment of the principles promulgated in this 
paper. He says: 

“The absolute identity of tubercle bacilli infecting mam- 
malia has been so generally assumed, and the assumption used 
as a basis for the enactment of sanitary measures having for their 
object the prevention of any transmission of tubercle bacilli from 
animal to man, that anyone who would attempt to question this 
identity must be prepared to meet considerable skepticism. Tak- 
ing a broad biological position, we have every reason to examine 
into the assumed identity of the bovine and the human bacillus.” 

Exactly, and we shall facilitate this important work in propor- 
tion as we cease to be parrots in repeating what we have been 
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told, and as we rise above mere assumption and scan closely every 
bit of evidence, giving credence to nothing that is not warranted 
by scientific investigation, indefatigably pursued to the end, that 
truth may be established. Dr. Smith has demonstrated that 
human bacilli grow more vigorously from the start than do those 
from the bovine; that the length of the human bacillus is about 
two to three times that of the bovine, in cultures; also other mor- 
phological and biological characters in which they differ. More 
convincing are the divergencies in their physiological effects, as 
shown by his experiments, in which there was more rapid death 
of all guinea pigs inoculated with bovine bacilli than those in- 
oculated from human sputum. Experiments on rabbits con- 
firmed those of the guinea pigs. His experiments on cattle by 
the inoculation of bovine tubercle bacilli and human bacilli in 
some ten cases shows “slight local lesions at the point where 
the syringe was inserted when human sputum bacilli were used, 
the disease not spreading. When the bovine bacilli were intro- 
duced there was disseminated tuberculosis of the lungs, tuber- 
cular deposits in lungs, ribs, pericardium and diaphragm, exten- 
Sive tuberculosis of nearly all the lymph glands of the thorax, 
and slight tuberculosis of the spleen, liver and kidneys.” These 
differences are so great that comment is unnecessary. Dr. Smith 
summarizes them in the following language: “The foregoing ex- 
periments, while they show unmistakably the close relationship 
existing among the various cultures studied, nevertheless justify 
us, if only to guide and stimulate further study in establishing a 
distinctively human, or sputum, and a bovine variety of the 
tubercle bacillus.’ These modern experiments are infinitely 
more reliable than those so often quoted of earlier investigators, 
because our knowledge is greater, our facilities are better. I will 
presently offer some practical evidence from the everyday lives 
of people who are constantly exposed to the infection from bovine 
tuberculosis. I know the cattle, know the percentage of diseased 
animals in the herds, and have been aware of the existence of 
disease in the herds for from several to eighteen years. I have 
visited the people, dined with them when there were plenty of 
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bovine bacilli on the table to satisfy any ordinary craving, and 
I have noted the health of those families, especially that of the 
children, many of them having all their lives used the products 
of herds largely infected, and I have not yet discovered a single 
case of human consumption therefrom. It is axiomatic that if 
transmission is common, or even possible, the farms where large 
numbers of infected cattle are kept are the places where the fact 
can be best observed; because nowhere else in the world is there 
so much infective material, nowhere else are the bacilli so potent, 
nowhere else are people so exposed to the danger, if any exists, 
and at these places feeding and inhalation experiments so to 
speak, are constantly going on; and you will bear in mind that 
it is the mature cow that is oftenest affected, and it is from her 
that the largest amount of milk, butter, etc., are used. A vast 
amount of work has been done by scientists to demonstrate 
whether milk from tuberculous cows whose udders were not dis- 
eased contained bacilli, and it may be conceded that it does in 
some cases; they are also present in milk frequently when such 
milk is obtained from tuberculous udders. Sternberg, in his 
Manual of Bacteriology, says: “A more common mode of infection, 
especially in children, is probably by way of the intestinal glands 
from the ingestion of milk from tuberculous cows. That infec- 
tion may occur by way of the intestine has been proved by ex- 
periments upon rabbits, which developed tuberculosis when fed 
upon tuberculous sputum.” This is the sill in the doorway of 
investigation over which many a bright man has fallen. It is 
assumed that the infant will do exactly that which rabbits and 
guniea-pigs have done. All the evidence I have thus far collected 
indicates that it does nothing of the kind. Physicians as a rule 
are not familiar with the conditions surrounding a tuberculous 
herd, hence I have deemed it necessary to show you one in 
imagination that you may the better understand the facts. 


Tuberculous Herd at Home.—Picture in your mind 200 cattle in 
elegant buildings of the immense size necessary to house such a 
family—electric light, proper ventilation, pure water, mountain 
air, drainage and plumbing up to date, strictest cleanliness, the 
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best food stuffs given in balanced rations, pure-bred animals, 
everything first class and all under the keen observation of ex- 
perts who note details and record them—yet somewhere in the 
past a number of tuberculous animals were bought and added to 
the herd. Those diseased animals looked all right, else they 
would not have been purchased at high prices. And after a few 
years we find that 25 to 50 per cent. of the herd is tuberculous. 
Remember that cattle stand in rows in many cases. The manger 
is a continuous trough. The partitions between animals are low 
and the cattle can reach each other on either side. They can 
cough up and blow sputum to a considerable distance, where it 
may fall on cattle to be licked off, or on food, or in water, or in 
feed troughs. The animals are turned out for exercise or pasture, 
drink at one trough lick themselves and each other, and drool 
upon litter or herbage that others eat. When confined in the 
stable during winter, think how the dried sputum is converted 
into dust and wafted about by the breath blown from the ani- 
mals, by their getting up, lying down, shifting feet, switching 
tails, the opening and shutting of doors, the sweeping, the gen- 
eral stirring up at the time of foddering, and you will realize 
that there is a series of motions night and day always operating 
to favor dissemination of the disease by ingestion, inhalation, and 
direct contact with mucuous membranes. Suppose that we say 
of 200 animals 80 are tuberculous; in this number are some with 
disease so located as not to be harmful to others, but many 
are diseased in organs which allow free exit to the infectious 
material. The attendants breathe this germ-laden atmosphere, 
they handle the cattle, and no doubt often convey to their nostrils 
and mouths sputum from the cattle. They and their families, 
and the proprietors and their families drink the milk, eat the 
cream, butter and cheese, if the last is made, and in some cases, 
though not often, they eat the flesh of calves or older animals. 
Here, then, is the greatest abundance of infective material—in- 
halation of germs before breakfast; at breakfast they are spread 
over the oatmeal, poured into the coffee, on the fruit, spread on 
the bread, taken in the glass of milk. All day the air is rich 
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with germs and they are served at every meal without extra 
charge, all furnished by the sanitary dairy company, unlimited, 
from the palace bovine home. Children often go into these barns, 
and are likewise exposed. What chances are there in cities for 
people to obtain infection from cattle, as compared to those just 
pictured in the country? Even the milk is most infective when 
freshly drawn from the cow, so far as bovine tuberculosis is con- 
cerned; the only way it can be more dangerous to people when 
served in cities and towns is through its contamination by bacilli 
from human consumptives. Yet your health laws all aim to pro- 
tect the citizen; no one has ever suggested a law to protect farm- 
ers from infection by bovine tuberculosis. Again, the percentage 
of deaths from consumption is much higher in cities than in the 
country or in country towns. I recently wrote to some owners of 
herds where bovine tuberculosis has been long established and in 
which the percentage of diseased animals was high, and I quote 
the replies, omitting the addresses in some, but offer in evidence 
the original letters, which I trust you will inspect. In none of 
these places was milk sterilized, or any precaution taken to avoid 

infection. The butter that won the gold medal at the last Paris 
, exposition was the product of a herd largely tuberculous. Thus 
we are again reminded that “ All is not gold that glitters.” A 
part of the scintillation may have been due to bacilli in this case. 

The following extract is from a lady who has suffered extensive 
loss. Prior to the visit of the inspectors of the State Board of 
Health the farm and its herd of cattle were unequaled through- 
out the State. 

April 4, 1899. 
Dr. Epwarp Moors, Albany, N. Y.: 

Dear Sir.—Your favor of March 6th received, and beg you will 
excuse my neglect in not replying sooner, but pressure of other 
matters crowded it out. In my opinion the actions of the State 
Board of Health were not only absolutely unnecessary, but ab- 
solutely criminal, and had I been in a position where I could, I 
fear I should have talked in Albany until some one was tired. 
My herd numbered nearly 200 head, young stock and all, and they 
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butchered over 100 cows, leaving me with a herd of young stock 
on my hands. Some cows, after slaughter, could not be found to 
have even a pinhead size of a germ, even upon microscopic ex- 
amination, while with the majority, if they could find a germ as 
large as a pea that might be called a tuberculous germ, the men 
in charge were happy. At the time the State seized the cattle 
the creamery was full of butter, which was quarantined and a 
sample of each package sent to Albany and tested. After all the 
stock was killed we received a clean bill of health upon the but- 
ter. There was absolutely no foreign germs or anything detri- 
mental in it. But what of that? For the sake of giving a few 
cranks a job for a while, $30,000 worth of stock was killed. The 
blow killed my farm, and I have never been able to pull together 
since. I have never known a case of human tuberculosis to arise 
from the use of milk from my herd, either directly or indirectly. 
Our cattle had better care than thousands of children, and a regu- 
lar veterinarian three times a week, and a consulting veterinarian 
twice a month always, and as often as needed at other times. I 
will send you under separate cover a souvenir of the farm as it 
was. Trusting you may be able to allay such useless slaughter, 
I am very truly yours. 


The above 100 diseased cattle appear to have utterly failed to 
transmit tuberculosis to the people surrounding them or using 
their products. 


Hore, Bristout, NApues, Iraty, March 24, 1899. 
Dr. Epwarp Moors, Albany, N. Y.: 


Dear Sir.—In reply to your favor of the 4th inst., I am always 
pleased to be of any service to you or any of my old friends. 

In my 25 years’ experience with cattle I have never known any- 
one who has had the care of cattle to have been infected with 
tuberculosis or consumption. 

You are at liberty to use my name if you wish. 

Very truly yours, 
JOHN MAYER. 
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The above letter is from a son-in-law of Mr. Havemeyer, and 
these two gentlemen had one of the largest and best pure-bred 
herds of cattle in the world, and their herd suffered extensively 
from tuberculosis for years. Mr. Mayer has traveled across the 
ocean several times for the purpose of examining the best cattle 
abroad and purchasing the best animals he could obtain. He 
made special investigation as to the freedom of various breeds 
from tuberculosis, and imported a lot of Swiss and Simmenthal 
cattle because he believed they would resist the disease better 
than the animals then composing their herd. 


MASSACHUSETTS AGRICULTURAL COLLEGE, 
VETERINARY DEPARTMENT, AMHERST, Mass., March 7, 1899. 
Dr. Epwarp Moore, Albany, N. Y.: 

Dear Sir.—Your inquiry to the director of the station regard- 
ing tuberculosis has been sent to me to answer. 

In so far as I know, no one has ever contracted tuberculosis 
from contact with the animals in our old herd, or from the use of 
the milk or meat from the same. The records of our students and 
graduates only show a very small mortality from consumption. 
These records are not to be relied upon to prove that any student 
ever contracted the disease from the use of milk from the college 
herd, for they have not always had it for use. Some years the 
boarding club, which is run by the students and not by the col- 
lege management, gets its milk from the farmers in town. I send 
you under separate cover a bulletin giving the history of our old 


herd. 
Very truly yours, 


JAMES B. PAIGE, D. V. 8. 


The following letter is from a very prominent firm in another 
State who have maintained one of the largest herds in this 
country for many years. I have known that there was a good 
deal of tuberculosis in the cattle for 16 years, and frequently im 
that time I have been at their farm and partaken of three meals 
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a day for several days at a time. Two years ago the State veter- 
inarian said that tuberculosis in cattle was a recent introduction 
into that State, yet the writer had killed many tuberculous cattle 
in said State before that man had graduated, or knew anything 
about the disease: 
March 2, 1899. 

My Dear Dr. Moore.—I am in receipt of your favor, contents of 
which I carefullynote. In replyI am glad to be able to say that our 
herd of Jerseys is in fine condition and doing most excellent work. 
Never better. We, by which I mean all our several families, have 
used the milk always from the herd very freely, and in every ap- 
pearance we are, each and all, as hearty and robust as aborigines. 
In fact, I think we could discount them. I mean, of course, in gen- 
eral health and condition, not in the use of the tomahawk and 
scalping knife. We have employees who have been with us for 
years and constantly with the stock and about the stables, and 
never have we had a case approaching even a semblance to tuber- 
culosis among them. Some of our men, one of them constantly em- 
ployed in the stables, who have young children, have always used 
the milk, and I have never heard of any ill effects therefrom. In 
fact, judging from their activity and lung power, I should say 
they were remarkably robust and energetic. By the way, I do 
not hear so much about cattle commissions in this locality as I 
did once upon a time. But I recognize, of course, the necessity 
of being watchful in every way; yet I believe there may be great 
and unnecessary loss in hasty and ill-advised action. I have used 
the term “ milk” in this letter, and I mean by this term to in- 
clude the entire dairy product, butter and cream. 

Very truly yours. 


New Jersey AGRICULTURAL EXPERIMENT SraTIons, 
New Brunswick, N. J., March 2, 1899. 
Dr. EpwarD Moors, Albany, N. Y.: 


My Dear Sir.—Your letter of the 1st inst. received. I have to 
say that we have issued two bulletins on tuberculosis, but regret 
to say that the edition of one of them, No. 101, is exhausted. I, 
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however, send you under separate cover Bulletin No. 118. In 
reference to your question as to whether I have any personal 
knowledge of a human being contracting tuberculosis from the 
bovine, I have to say that I have no personal knowledge of such 
a transmission of the disease. 
Very truly yours, 
EDWARD B. VOORHEES, 
Director. 


They had a herd largely infected with tubercle, and Professor 
Voorhees is one of the ablest writers on agricultural subjects 
connected with any of our State experiment stations. 


ELLERSLIE Stock Farm, Ruinecuirr, N. Y. 
Dr. EpwarD Moore: 


Dear Sir.—Replying to your letter to ex-Governor Morton, will 
say the fifteen cattle that were killed here in 1893 were from 
selections made entirely from herds in this country, and not from 
importations. They had been recently purchased and not bred on 
the place. 

Since the last herd was made up there has been an occasional 
response on testing with tuberculin, and these animals have been 
invariably killed. 

So far as I can find, there has never been any trouble arising 
from the use of our milk. 

Respectfully, 
CHARLES H. ROYCE, 
Superintendent. 
Dr. EpwarD Moore: 

Dear Sir.—Replying to your inquiries in regard to the conta- 
giousness of tuberculosis, would say that it must have been in my 
herd for six or seven years. Have never seen any bad effects 
upon any one who has used the products of the cattle or had the 
care of them. Very truly yours. 


This gentleman has a family of five young children who have 
used the products of this herd all their lives, and ninety per cent. 
of the milk-producing animals were infected. 
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CuaTuHaM, N. Y., March 2, 1899. 
Dr. EpwarpD Moore: 

Dear Sir.—None of the people who ate butter or milk from the 
cows that were affected with tuberculosis, which you killed, have 
ever been afflicted with consumption. Of course I do not know 
who used the butter I sold to the stores, but I do not recollect of 
but one case of consumption in Chatham during the time I owned 
those cows, or since then, and I do not think that person ate any 
of my butter. If I am able to furnish you any further informa- 
tion I will gladly do so. 


Yours truly, 
ALBERT E. TRACY. 


About fifty per cent. of the herd were tuberculous. 


FLorHAM Farms, H. McK. Twomsty, Proprietor. 
Mapison, N. J., April 13, 1899. 
Dr. Epwarp Moors, Albany, New York: 


Dear Sir.—I cannot give you any evidence either pro or con. 
Looking back 20 years, the length of my experience with dairy 
cattle, I cannot recall a single person dying from consumption 
whose work was connected in any way with cattle or that con- 
sumed the milk. 

Some four or five years ago, Dr. Austin Peters told me of a 
case where he hoped to establish a connection between two tuber- 
culous cows and the death of one or two children that had used 
the milk. At that time the evidence was not conclusive, and I 
never heard whether continued investigation proved any thing. 

I have often asked others, being greatly interested, whether 
such a connection had been established, but never received an 
affirmative reply. 

Regretting that I cannot be of greater service to you, I am, 


Very truly yours, 
J. L. HOPE. 


Superintendent. 


Mr. Hope has had large experience with fine cattle, and was 
formerly superintendent for Hon. Levi P. Morton. 
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April 14, 1899. 
Dr. Epwarp Moorsp, Albany, New York: 

Dear Sir.—Replying to your inquiry, I would state that two 
years ago my herd was examined by the Connecticut authorities 
and 13 killed, this including everything that was suspicious. 
Prior to this the milk had been used freely by my farmer and his 
family, and one or more working on the place and their families, 
also in my own household, which, while in the country, includes 
daughter and her three young children. Since that time the same 
persons have used the milk, cream and butter, and, to the best 
of my belief, every one of them is in good health and looks as well 
as Mr. Crane’s family, whom you know. I should say that, in- 
cluding Mr Crane’s family, there must have been during the sum- 
mer at least 10 adults and 8 or 10 children using the products, 
not including household servants. I do not know of a case of con- 
‘sumption or any indications of it in any of the persons referred 
to. 

Very respectfully yours. 


The above letter is from one of New York’s prominent finan- 
ciers, and his herd is one of the best in Connecticut, and, owing 
to the large percentage of diseased animals, and the number of 
children as well as adults who have been feeding on their products 
for a number of years, this evidence is exceptionally strong. 

If we have succeeded in purging the bovine of responsibility 
for human tuberculosis we have severed the relation supposed to 
exist and which gave origin to the title of this paper. People 
everywhere will feel relieved. Cattle owners will vie with the 
cow-milk drinkers and the beef eaters in their appreciation of the 
fact, that their minds are now freed from the terrible menace that 
has heretofore haunted them. The cattle industry will receive 
new impetus. Physicians will have to educate consumptives to 
appreciate the necessary precautions they should take, nay, they 
must take, for the protection of their fellow beings, and healthy 
people must be made to understand in what ways tuberculous sub- 
jects are dangerous to them. The imperative need is for meas- 
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ures for the protection of human from human. Such education 
will cut down the death-rate more rapidly than medical treatment. 
The establishment of hospitals and retreats for the treatment and 
isolation of consumptives is the best step physicians have yet 
taken for the prevention of the spread of this disease. We are 
now raising one foot to step up on the firmer ground of the twen- 
tieth century, where no erring footsteps have yet been taken. In 
the few days left us ere we reach that new trysting place, let us 
bend our energies to the great task of leaving forever behind us 
old prejudices; theories we were taught to accept, but which have 
not proved trusty; deductions arrived at from experiments well 
intended, but which are nullified by better evidence now before 
us. Let us not look at things as they have been pictured, but 
strive to see them exactly as they are. If we have failed to con- 
vince you, we have at least pointed the way for future investi- 
gation and given the earnest of the verdict that is to follow 
whether you render it to-day or to-morrow. 


Household Economy. 


By Mrs. Mretvit DEweEy, Albany, N. Y. 


Records of the Pension Bureau at Washington show that there 
are five widows and seven daughters of soldiers of the American 
revolution now receiving pensions from the government. So near 
are we to the days when spinning, weaving, tailoring, dressmak- 
ing, shoemaking, brewing and many other industries were carried 
on in each individual family. To-day the great department store of 
our large cities may furnish almost every requirement of the 
home outside of cooked foods. Notwithstanding all the improve- 
ments which machinery and centralization of labor have brought, 
the conditions of our modern life grow more complex yearly. The 
waste in household methods, the duplication of work in many 
homes, the long hours of service, and the incompetence of help 
still confront us. The domestic problem touches every home, 
from the woman who does her own work to the fashionable so- 
ciety leader who entertains in some form almost daily. What 
practical steps can be taken to meet the present need? One busy 
woman with a large house where the latch string is always out 
has found her cares much simplified by dividing the regular work 
between two good helpers, and employing a laundress for two 
days each week, a seamstress or mender for one or more days as 
needed, a man for furnace, care of walks, piazzas, grounds, wash- 
ing windows, dressing floors, cleaning brass, beating rugs, etc., 
and house cleaners as needed. The difficulty is of course in find- 
ing competent help. 

In all our large cities there is a large class of women desiring 
employment who are unwilling to go out to service under present 
conditions. Could they have special training, live at home, and 
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be employed by the hour, day or week, there are doubtless many 
who would take up housework could it be invested with some- 
what of the professional dignity which surrounds the trained 
nurse. 

We have long recognized that mistresses need special training 
almost as frequently as maids. A woman may be a genius in 
music, painting, literature or other arts and be quite unable 
to organize her own household on regular systematic lines. The 
executive faculty is perhaps as rare as other special gifts. If 
we had in our cities employment bureaus which represented every 
grade of skilled service from the washerwoman to the college 
graduate, who could go into a home and as an expert organize the 
daily work according to the individual needs of each family, the 
value of her special training, instead of being limited to one home, 
would be many times multiplied. In the library profession there 
is constant demand for just such expert advice, and graduates 
of our state library school are constantly called to local libraries 
to study the conditions and to advise as to the best forms of cata- 
log, charging system, building, number of assistants, ete., re- 
quired for that community. 

The schools of domestic science have made a beginning towards 
providing skilled labor, but as yet the cost of the necessary plant, 
as for example in the School of Housekeeping in Boston, is so 
great compared to the small number who can receive training, 
that the plan would be prohibitive in most cities. It might be 
possible to organize such a school with a bureau which could 
supply skilled labor of all grades, by the hour, day or week, as 
well as for permanent service. Where young women come from 
the country or have no permanent homes, the plan often adopted 
by trained nurses of taking a flat or floor together, or the “ bache- 
lor maid’s” quarters, would be entirely practicable. If half a 
dozen ladies wished a good mender one day each week, or a 
cleaner, parlor maid, etc., the time of one girl would be regularly 
filled. It would be possible to benefit every class of homes, from 
the woman who does her own work to the one who entertains 
constantly. As the number of skilled workers increased, some- 


HovseHoLtp Economy. 153 


thing like the New England kitchen or department store for 
cooked foods might be developed, when families were sure that 
the food thus supplied was prepared under strictly scientific, 
hygienic and sanitary conditions. This is already being done on 
a small scale in a mountain club, where the most isolated cottage, 
occupied by a gentleman under treatment for nervous prostra- 
tion, has a housekeeper in charge who takes care of the rooms, 
makes tea and coffee, cooks eggs, chops, steak, etc., and all other 
foods are sent from the club kitchen ready for the table, or if 
necessary are freshly heated. The plan has given complete satis 
faction. 

The state of New York has this year made a special appro- 
priation for establishing a school of forestry, the first in this 
country, though the need has long been felt. There are already 
two state schools for training librarians. Is it too much to ex- 
pect that the coming century will see state schools of household 
economics, when our need is fully realized, and women have 
determined to bring science into the home, as it is being brought 
into all phases of work in order to obtain the best results? 


The Bright Side of Farm Life. 


By Mrs. G. R. Situ, at Farmers’ Institute, Franklin, N. Y. 


Doubtless many think a pastor’s wife does see the bright side 
of farm life. She is invited to the farm homes to eat warm sugar, 
strawberry-short-cake, Thanksgiving turkey or any other thing 
which is specially nice, and knows nothing of the hard work. 
All this is certainly a very bright side of my life; but there is no 
kind of work which falls to the lot of the farmer’s wife or 
daughter that I have not done. From picking up chips—yes, and 
picking potato bugs, driving cows from the pasture and working 
grafting wax for father while he grafted his apple trees when 
[ was a little girl—to caring for an invalid mother and doing the 
work for a herd of ten cows, when milk was set in shallow pans. 
I’ve been through it all. I know how tiresome the milk work is 
on the sultry summer morning when one has enthusiasm for 
nothing. But even the great pile of milk pans to be washed had 
a touch of brightness for me. They helped me partly forget my 
anxiety for my mother, and so they rested me. They have a 
bright side for you too. Itis that you donot use them. Present- 
day methods of dairying are much easier. 

There was a summer vacation later, when Mr. Smith and I ran 
a little farm of 20 acres and were as happy as kings and much 
more independent, and left it in the fall richer by the winter sup- 
ply of fruit and vegetables. So you see I’ve seen all sides of 
farm life. 

We often lament that we have not as good schools or as long 
terms as town people. I’m not going to admit that you have 
not as good teachers as we, for I taught a country school myself 
for four terms. Afterward I taught in a large town and I found 
that it took my village pupils ten months of their school year 
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to do the work that my country pupils of the same age and in- 
telligence had accomplished in six. I was wonderfully discour- 
aged and sought the reasons that I might remove them; but found 
them almost wholly beyond my reach. In too many cases the 
town child enters school in the morning tired and listless, because 
he was out the evening before, on the street or in the stores or 
pool rooms. He cannot put his mind to his work because it is 
full of the gossip, profanity and vulgar stories of his evening as- 
sociates. The mind that is filled with the rubbish of the cigar 
shop can not hold the pearls of knowledge. On the other hand, 
the country boy enters the school room as fresh and brisk as 
the pure country air he’d been breathing all the morning. He 
goes at his work with a will, because his months of school are 
so few that he is hungry for his lessons. There is just as much 
difference between teaching the child who is hungry for lessons 
and teaching one who is kept at them all the time, as there is 
between feeding a child who is hungry and feeding one who is 
eating all the time. There is just as much difference in the as- 
similation, too. The child who takes his lessons with a relish will 
appropriate them and use them with vigor; while the one who is 
crammed, finds his learning only a burden. I believe this one 
great reason why so large 4 majority of our eminently successful 
men in all callings are country boys “ grown tall”. 

For a family home there is no place like the farm. Surely 
this one thing should go far to lighten any clouds which hang 
over the life of the farmer and his wife. Our children, the best 
gifts God sends us have a better, purer, pleasanter home on the 
farm than we could give them anywhere else. I do not mean 
that the poorest farm home is better than the best city home. 
I mean that if you compare your home with the home of a man 
of your own wealth and ability in the city, the farm home is far 
ahead every time; and there are some advantages which the 
poorest may enjoy in the country that no amount of wealth can 
buy in the city. The room of the farm is no small factor in the 
problem of a home. When we moved to Franklinville, my littl¢ 
four-year-old boy preceded me to our house, and when he met 
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me at the door a half hour later with his eyes shining and smiles 
all over his face, he exclaimed, “ Mamma, I can go clear ’round 
the house.” ‘Clear ’round the house.” How much the one sen- 
tence told! 

Oh! You mothers whose children may run at will over your 
own broad fields and beautiful hills, imagine if you can the prob- 
lems of the mother who has for her child’s play-ground only a 
bare, sun-baked back yard, shut in by city walls. This is the lot 
of the better class of city people, those who pay from $300 to $500 
a year for rent. Do you wonder that my children think of grand- 
mother’s farm with its orchards and tennis court, its swing and 
croquet grounds as an earthly paradise? 

I know of no other business in which the bright side overlaps 
the dark so much as in farming. Take the first necessity of life- 
food. Who ever heard of a farmer with the first particle of push, 
starving? He may not be able to live on, blue points and canvas- 
back duck, and wear lilies of the valley as a boutonniere the year 
round, but some form of good food and necessary fuel he may 
be assured of. New York farmers do not know what suffering 
is. You are so accustomed to being well fed and cozy that you 
forget that it is not so everywhere. Six years ago we were living 
in the heart of industrial Pittsburg, during the great iron strike 
of 1893-4. I wish I could make you understand what life was 
like there. Day after day thousands of men in thinnest clothing, 
with the look of famine in their faces, marched miles through the 
bitter cold to the ‘Charity Relief Station,” to try for work at 
any price, only to be told, “Only half of you can work, there 
is not money for all. Those who work to-day must be idle to- 
morrow.” One dollar once in two days to provide for a family 
where rent must be paid and every scrap of food and fuel bought! 
Try it for a week, estimating your rent, food and fuel at prices. 
you receive in market, and you will thank God more truly than 
ever before for the plenty which surrounds you. Mothers! 
What would it mean to you to be obliged to send your children 
to school to keep them warm, because there can be no fire at 
home; to have to take your baby on the street and beg at the 
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doors for milk to keep life in the little shivering body? And 
through all the want and misery, the beer wagons were running 
and the saloons were bright and warm. No wonder that the 
despairing men, worn out with tramping the streets for work, 
aching with cold and half-crazed at thought of the loved ones 
at home without food or fire, crept into these open doors of hell 
for warmth and forgetfulness. 

In remembering your blessings this shall not be least—the 
saloon is not on every corner of the country road. 


Bird Studv. 


By Mrs. A. B. JouHnson, Caledonia, N. Y. 


No department of natural history surpasses ornithology in 
attractiveness, and its resources are almost inexhaustible.’ Birds 
may be found everywhere. In the city parks and suburban groves, 
careful observation reveal objects for study even in the depth of 
winter. The study of bird life is quite as interesting to the older 
people as to the younger. Surely, every country boy or girl may 
have as good an opportunity as did Longfellow’s “ Hiawatha,” 
who— 


‘‘ Learned of every bird its language, 
Learned their names, and all their secrets, 
How they built their nests in summer, 
How they hid themselves in winter, 
Talked with them wher'’ere he met them. 
Called them Hiawatha’s chickens.” 
And it is very likely the birds would say as they did to the 
proud young Indian lad as he journeyed through the forests 


with his bow and arrow— 


“ Do not shoot us, Hiawatha, 
Se cra a 
There are known to be between 7,000 and 8,000 species of liv- 
ing birds, many rare and attractive, all interesting for study. Of 
North American birds alone, there are more than 1,200 species. 
Of this number but a couple of hundred may be called fairly 
plentiful in the temperate parts of the United States. Birds may 
be classed as migratory and resident; the former are numerous, 
spending the winter season in the south and returning north on 
the approach of spring. The latter remain with us throughout 
the entire year. Of course, only those remain that can subsist 
under almost any circumstances, nor do these resident birds have 
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the entire country to themselves in the winter. There are birds 
who immigrate from the extreme north, such as the snow bird and 
grosbeaks. 

Many birds of no special beauty of plumage seem far more in- 
teresting than those of brighter colors and prettier song to recom- 
mend them. Many of the plainer birds have indications of a great 
deal of intelligence which may be studied with increasing in- 
terest. Birds are more musical at certain times of day as well as 
at certain seasons of year. Between dawn and sunrise occurs 
the grand concert of the feathered folk. There are no concerts 
during the day, only individual songs. After sunset there seems 
to be an effort to renew the chorus, but it cannot be compared 
with that of the morning. 

Just what meaning should be attached to a bird’s notes will 
very likely never be discovered. They really do seem to express 
nearly every feeling of which the human heart is capable. 

There can hardly be a greater pleasure than in watching the 
nest-building of birds. The intricate work in weaving the beauti- 
ful nests of many birds is truly wonderful. Some observers af- 
firm that, like the human builder, the bird improves in nest-build- 
ing by practice; the best specimens of architecture being the work 
of the oldest birds. Senses of sight, smell and hearing are re- 
markably acute in birds; this is especially true of sight. Some 
have three eyelids, the upper and lower and a membrane that 
can be drawn down over the entire eyeball, enabling them to look 
directly at the sun. Eagles, hawks and owls are thus provided. 
The best method to arouse an interest among the children is to 
go with them into the fields and groves and assist and enccurage 
them in the study of bird-life as they find it; have them bring in 
written descriptions. As a guide, use the following points: 
Shape, size, prevailing color, marks on head, wings, throat, or 
tail; shape of bill, length of tail, where found, whether on the 
ground or in trees. When the nest is found, describe its construc- 
tion, where found and if there are eggs, give the color and mark- 
ings, number, etc. 
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It should not be over-looked by the young observer that if he 
would learn to recognize at once any particular bird, he should 
make himself acquainted with the song and call notes of every 
bird around him. 

Many birds bear names given them by their own peculiar ery. 
Listen: “ See-see Dick, Dick, cissel cissel. You call me the little 
meadow lark, while all the time I am trying to tell you as plainly 
as I can what my name is; to tell the truth I don’t belong to the 
lark family at all. Simply because I wear a yellow vest and a 
black bow at my throat does not make me a lark. You can’t judge 
birds any more than you can people by their clothes. No, I be- 
long to the finch or bunting family, but I am called the Dick 
cissel.” 

Who is that little fellow we may see frequenting the wood 
land when it is not too wet, his note is about the only one heard 
at noonday, during mid-summer. “Teacher, teacher, teacher, 
teacher, teacher,” is it some child-voice calling his teacher. No, it 
is a species of thrush, commonly called the “ Teacher bird.” It 
is also known as the oven bird, the name being derived from its 
peculiar nest which is fashioned like an oven. 

The preceding may be considered the sentimental part of bird 
life; we will endeavor to speak of something of economic value. 
Every one knows in a general way that birds render most valuable 
service to the farmer, both in the field and in the orchards. In- 
vestigations have been made to determine just what such services 
are. Results have been striking and can no longer be ignored. In 
many places some of our sweetest songsters and most useful in- 
sect destroyers have become scarce or have entirely disappeared. 
The great value of insectivorous and graniyorous birds cannot 
be overestimated. Thus, while the chickadees, woodpeckers and 
other winter birds are ridding the trees of insects, eggs and 
larvee, the granivorous birds are reaping a crop of weed seeds, 
which left to germinate would cause a heavy loss to our agricul- 
tural interests. The fact is evident to all who have given 
any attention whatever to the subject that if the cruel and use- 
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less slaughter of birds is not soon checked there will be oblitera- 
tion from regions where in former years they were abundant. 

This is true of the humming-bird, blue-bird, wren, common 
quail and ruffled grouse; also the heron, pelican and many smaller 
birds of Florida. The causes are many but the greatest is 
thoughtlessness on the part of young and old of both sexes. 
Tommy wants a gun—he teases persistently until his fond par- 
ents finally submit and one is procured—Tommy tries his mark- 
manship, result: he shoots all the birds he can in his vicinity. 

Collectors of eggs are also responsible. Forest fires are an- 
other source of this destruction and many of these fires are known 
to be the work of incendiaries. Fashion at present, is the 
greatest enemy to bird life; when the ladies need new bonnets 
nothing else will do for adornment; though 10,000 sweet songs 
be hushed forever. The killing of the white heron, for example, 
to procure the much prized aigrettes for millinery purposes. By 
far the life of a greater number of these birds are sacrificed dur- 
ing the nesting season, when their plumage is brightest. It has 
been known that the slaughter of marsh and maritime birds has 
been followed by an increase in human mortality among the in- 
habitants of the coasts, the birds having formerly assisted in 
keeping the beaches free from decaying animal matter. 

Not many years ago, New Orleans had a plague of bugs, just as 
the yellow fever began, and strange as it may seem the bugs 
proved far more troublesome than the disease. People called it 
a mystery. Scientists declared it was merely the result of man’s 
improvidence in destroying the birds. Nature surely had re- 
venged herself on New Orleans. 

There is no bird that can compare with the chickadee in des- 
troying the cankerworm moth. It has been calculated that one 
chickadee in one day destroys over 5,000 eggs. A certain man 
attracted chickadees to one of his orchards, feeding them there 
in winter, and he says: “that in the following summer while trees 
of the neighboring orchards were seriously infested by canker- 
worms and caterpillars, the orchard where the chickadees had 
been, no serious damage was done by the worms or caterpillars.” 

6 


162 Bureau or Farmers’ INSTITUTES. 


The Baltimore Oriole or golden robin, is remarkably familiar 
and fearless of man, hanging its beautiful nests in our garden 
trees. He is one of the most interesting features of country 
landscape. In the spring the oriole’s food consists almost entirely 
of caterpillars, beetles and other insects that injure the trees 
and fruit. There are few birds that do more good in this way. 
Though sometimes they eat our grapes from the vines and peck 
at the fruit on the trees, it is usually because they want a drink 
that they do this. One good man placed pans of water in his 
orchard, and he soon noticed that not only the orioles, but other 
birds came to the pans for a drink instead of disturbing the 
fruit. 

All woodpeckers, of which there are many varieties, are of 
vaule to the farmer. About three-fourths of their food consists 
of insects, wood-boring beetles, many caterpillars, mostly those 
species that burrow into trees, and many ants that are particu- 
larly harmful to timber, these insects not being accessible to other 
birds, are sought after by the woodpeckers, whose beaks and 
tongues are especially fitted for such work, dig out and devour 
them. 

If the farmer only thought of it, he would begin to think that 
part of every corn crop rightfully belongs to the blackbirds. 
When the corn is young he cannot see the grubs, but the birds 
can and they take many thousands in a day. These birds have 
been much abused on account of the farmer not knowing that 
they actually more than compensated him for the mischief seem- 
ingly done, by the benefit they confer in the destruction of grub- 
worms and other deadly foes whose secret work destroys vege- 
tation. 

The robin—often called “morning bird,” glad harbinger of 
spring, wakes us with his warbling early in the morn. This bird 
courts the society of man following closely upon the plow spade 
and hoe. To be sure he feeds for a month or so on our strawberries 
and cherries, but his general diet is that of insects and worms 
picked out of the ground. He destroys the larve of many insects 
in the soil and is a positive blessing to mankind. 
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In regard to larger birds, which are called birds of prey, such 
as the owl, hawk and crow, the uninformed farmer considers 
them his enemies, but nearly all species render great service in 
destroying many field mice and ground squirrels and other small 
rodents, harmful to vegetation. 

Some writer has said, “if all the birds should die, not a human 
being could live on earth, because the insects upon which the 
birds subsis* would increase so enormously as to destroy all vege- 
tation and that birds save for agricultural purposes alone an- 
nually, $100,000,000 in the United States.” 

Can one imagine a summer time without the songsters! No 
happy morning song to greet the early riser, no sweet melody to 
cheer the plowman as he enters upon his daily task, no bright- 
tinted object, fluttering through the leafy boughs of bush or tree! 

Let us cherish these winged creatures as gifts from an all-wise 
Providence, for without them the world would be more barren 
than we think. ! 

Would it not be a good plan to increase the intelligence of the 
present and rising generation respecting the value of birds, by 
introducing into our schools the study of bird life. Through the 
wise co-operation of our school boards suitable text-books may 
be procured which will supply the knowledge needed in regard 
to the great value of these often-abused creatures, and arouse an 
interest in their protection. The Audubon Society of the State of 
New York, which was formed February 23, 1897, together with 
other societies, have done much to prohibit the useless slaughter 
of these feathered tribes. But the universal custom of wearing 
birds and their plumage is of too long a standing to be changed 
in even a few years; it must come through education, a know- 
ledge of their great value to the world. The Audubon Society 
found already laws existing, if enforced, adequately to protect our 
birds. The Audubon pledge does not prohibit the use of ostrich 
plumes or the feathers of the domesticated fowls. 

Let us, fellow teachers and fellow citizens, take up this work 
of bird study and protection. Let the schools teach it, let the 
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press print it, the pulpit preach it till from thousands of happy 
throats, shall be proclaimed the glad tidings of good will of man 
toward the birds. 


“Tis always morning somewhere and above 
The awakening continents, from shore to shore, 
Somewhere, the birds are singing evermore.” 


Nature Study. 


By ANNA MCPHERSON, Garbutt, N. Y. 


This subject has a wide range and time will not permit any 
discussion regarding its early history under Froebel, and its evolu- 
tion in America, until to-day the American kindergarten leads 
the world in its methods of following nature in the education of 
children. 

We shall talk of nature study in our common schools, and its 
practical value to the farmer. Farmers in general recognize the 
fact that agriculture is of vital importance among the industries, 
and realize that they must understand the natural elements with 
which they have to deal and the best methods of exterminating 
or resisting the attacks of injurious insects which are rapidly 
increasing, both in number and variety. (Professor Slingerland 
says at the rate of 7,000 new kinds per year. The United States 
have 33,000 out of a total of 300,000 known varieties.) Had these 
subjects been taught in our country schools fifteen or twenty 
years ago, the farmer of to-day would be better prepared to meet 
the difficulties now confronting him. Farming has indeed be- 
come a science, and a successful farmer or fruit-grower of to-day 
requires a much broader education than in most lines of occupa- 
tion which we might mention. A country child is in nature’s 
laboratory with all nature about him, and as the average gstud- 
ent’s school life closes at fourteen or sixteen years of age, why 
not begin his education in childhood and thus develop a love for 
farm life and agriculture. While in our country schools the com- 
mon and frequently higher English branches are taught, it is 
astonishing that little or no instruction is given that will aid in 
a practical manner those wishing to follow this branch of in- 
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dustry. Our educational system, excellent as it is in some re- 
spects, could be made of greater value by helping the student 
to obtain a knowledge of the forms of life about him through 
observation and personal research, thus arousing his dormant 
capabilities and securing the harmonious development of all his 
faculties, often giving an incentive to further study. 

It seems to be the fad now to make the child appear “ smart ” 
rather than “ substantial”, and through a system of cramming 
a superficial knowledge of books is obtained without knowing 
how to put it to practical use. They have not learned to do 
by doing. It is not enough to learn the principles of mathematics 
and science, but we must know how and where to apply those 
principles in our avocations. Childhood is naturally active, ob- 
servant and inquisitive. Children see many things in the natural 
world they do rot understand, and are continually thirsting for 
knowledge. Do we recognize this in their education? Do we 
realize its significance and encourage them to develop powers of 
observation? Wedo not! From his earliest school days books 
are placed before the boy, his memory alone igs trained until 
nearly over-burdened, while his eyes and ears are left to train 
themselves, with the result they are gradually closed to the 
wonders and beauties of the natural world, and he steps forth 
only partially equipped to take his position in the struggle of life. 

Ruksin says: “There is no moment of any day of our lives 
when nature is not producing scene after scene, picture after 
picture, glory after glory, and working still upon such exquisite 
and constant principles of the most perfect beauty that it is 
quite certain it is all done for us and intended for our perpetual 
pleasure.” Not many of us see these masterpieces nature places 
before us, because our eyes have not been trained to habits of 
observation. No one can appreciate the works of nature without 
knowing nature, and to know her you must get nearer to her and 
study how she works. A student, boy or girl, who has learned 
to observe and can describe correctly so apparently as simple 
a matter as a leaf, insect or bird, has learned the art of accurate 
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and rapid observation, which will be of infinite value in any posi- 
tion in life. 

For instance, take it on the farm. It is not the big burly boy 
or man who can perform prodigious feats of strength, breaks all 
the handles in your pitchforks and smashes things generally, 
breaking more implements than he’s worth, who is in greatest 
demand and receives the highest wages. Rather, who does not 
prefer the one who works intelligently with his brain, eyes and 
hands in harmony; who does not have to be told twice how to 
do a thing, but comprehends immediately and does it; nor stops 
five minutes to think before he can see what he is doing; who, 
when sent to the garden to hoe the weeds out will not also root 
up all the vegetable plantlets, never having noticed the difference 
between vegetable plants and weeds in their first stages of 
growth? Yes, we’ve all seen just such help. Intelligent help on 
the farm is getting scarcer every year, yet what men we are 
obliged to hire demand the same wages a skilled laborer is en- 
titled to. In nature study we have a remedy. 

Not only on the farm, but in any position, be it messenger boy 
or bank clerk, the one with a quick observant eye is better 
equipped for positions of advancement, and the one not so en- 
dowed must cultivate the habit if he wins success in life. The 
Indian who roamed through these trackless forests before the 
advent of the white men had so trained the eye for generations, 
that they were able to tell from an indistinct footprint how many 
hours had elapsed since the foot had pressed the ground, and 
could follow the trail for miles, which to a white man’s eye 
showed not the faintest trace. You have heard of the man travel- 
ing in the Orient who lost his camel. In his search for the ani- 
mal he met an Arab of whom he made inquiries for the missing 
beast, but he said he had not seen the camel. After further con- 
versation the Arab asked the traveler if his camel] was lame on 
its left hind foot, blind in its right eye, and carried meal in its 
pannier. The traveler answered yes, then you have seen my 
camel and can tell me where he may be found. The Arab said 
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no, I have not seen him, neither do I know where he is, but as 
I came this way I noticed birds of the air picking something from 
the ground which I found to be meal, the footprints showed me 
a camel had passed this way, and the impression from the left 
hind foot being indistinct I knew he was lame in that foot. I 
also saw that the grass on the left side was cropped close, while 
that on the right was untouched; from this I knew he was blind in 
his right eye. All these signs the Arab had observed and traced, 
and though equally plain to the traveler, he had not seen them, 
and could hardly be convinced the Arab spoke the truth. We 
thus see the value of natural science, which has been defined as 
‘consisting of two things, seeing what you look at and drawing 
proper conclusions from what you see.” Not only in country, 
but in city schools is the need for nature study felt. A recent 
paper states: 

“At an examination in many of the public schools in Boston, 
Syracuse, Kansas City, St. Louis and other of the larger cities, 
a surprising ignorance of natural objects was shown; very many 
of the children had never seen a bee hive, bee or a hen; did not 
know what a snake or a toad looked like; could not describe an 
insect, and had no idea what a butterfly was. It was recom- 
mended that some of the subjects now taught be dropped and 
nature study substituted.” 

How many children of the age of twelve or under, can tell a 
bass wood tree from an elm, a cherry tree from a maple with the 
leaves on or off? What appears first on a fruit tree, the leaves or 
blossoms? Why can a fly walk on the ceiling? How does the 
grasshopper sing his song? How many teeth has a cow on its 
upper jaw? How many teeth has a hen? You laugh at this, 
but I doubt if one child out of twenty can answer these ques- 
tions correctly, yet they are subjects which are met with every 
day. As our prosperity depends in so large a degree upon the 
cultivation of the soil and plant life, why should not our boys and 
girls be educated to a knowledge of nature by bringing them into 
direct contact with her work. Make nature study real and per- 
sonal; teach the children to know the plant, its habits, its family, 
and its enemies by actual observation, so they may be able to tell 
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a pumpkin plantlet from a burdock or a radish plantlet from a 
rag weed. You think you can do so now? Well, perhaps; try 
it this spring. A young lady was given some very small verbena 
plants in their second leaf which she carefully planted, tenderly 
watched over and watered, anticipating great pleasure in her 
verbena blossoms, imagine her disgust when she found all her 
care had been bestowed upon catnip plants. Now suppose we 
study the little plants this summer so we may be able to detect 
the difference in the several varieties of seeds and plants and not 
raise a crop of something we do not want. 

I recently heard of a bicycle party on a country run who were 
very much attracted by a beautiful plant they saw growing in a 
garden. This plant had tall stalks of dull green over topped 
with silvery bloom. Every one halted to admire the beautiful 
plant with exclamations of delight. Finally one of the party 
asked the “man with the hce” who was at work near by what 
those beautiful flowers were. He looked around in surprise, then 
asked her what she meant. Why! those lovely plants along the 
fence. I never saw anything like them before. He smiled a 
pitying smile as he replied: “ Them! Why them’s onions gone to 
seed.” 

Children are enthusiastic admirers of trees, tell them their 
names, habits of growth, what makes them grow, length of life, 
when the buds and blossoms appear, when and why the leaves 
fall. Tell them of its countless enemies which destroy fruit and 
leaf. Teach them how to recognize these insects, their nests, 
eggs, etc., so as to destroy them. (Those are the nests the small 
boy would more profitable destroy than the helpful birds’ nests.) 
The practical results of this method is demonstrated in Cali- 
fornia’s rich fruit belt, where entomology is required in the 
schools and the children are actively engaged in destroying the 
pests. If such a method were adopted in New York the tent 
caterpillar nests would not be found in nearly every tree and 
orchard along our highways, a blot upon the landscape and a 
menace of what we may expect from the same quarter next sea- 
son. Our forests also suffer from the depredations of insects. 
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Entomologists give between 500 and 600 distinct species that at- 
tack the oak, 100 the elm, nearly 200 the hickory, over 125 the 
willow, nearly 200 the pine and hundreds the other evergreens, 
over 100 the maple. During the past year the depredations of in- 
sects in many localities have been so destructive that the farmers 
are obliged to cut down their beautiful maple groves, being a 
loss of many thousands of dollars to them. We have many 
faithful allies who will help us in destroying this vast horde of 
insect enemies if we will but recognize and protect them. All 
insects are not injurious, some are beneficial and we should be 
able to discriminate. Then come the birds. Who does not love 
the birds and welcome their cheerful inspiring song when they 
return in the spring! 

In portions of Alaska there are men, women and children who 
never heard a bird sing (imagine it if you can) and their delight 
was unbounded when they first heard a canary bird warble. The 
birds are man’s best friend; without them the earth would be 
uninhabitable. Thus we should teach the children they are to be 
protected, not alone because of their beautiful song and color, 
but by a wise Providence they prevent the undue increase of in- 
sects, destroy noxious weeds and in many other ways are helpful 
to the agriculturist. They should not be stoned, hunted or de- 
stroyed in any way, the victims of small boys and boyish men 
who think it manly to take life merely from love of sport. In- 
stead of buying a gun take the money and buy a field glass and 
study the habits of birds and animals about you, and I’ll venture 
to say you will get more real, pure pleasure from that kind of 
sport. 

Snakes and toads are interesting objects of nature study and 
should also be protected as being of value to the farmer. There 
are very few poisonous reptiles in our section of the country and 
we should discourage the killing of harmless snakes which are 
really as valuable as the ungainly and useful toad. Insects form 
their article of diet; cut worms being a favorite dish. On the 
whole they are beneficent creatures and our prejudice against 
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them is rather the result of their evil look and reputation, to- 
gether with our ignorance in regard to their utility. 

Moles and skunks are also friends of the farmers which are 
being exterminated through ignorance of their usefulness. A 
study of their habits, food, etc., would furnish an interesting field 
of observation and result in much benefit to the agriculturist. If 
all these allies were protected as they should be, they would not 
be obliged to spend so much time and hard-earned money on in- 
sect poisons, etc., as they are now doing. 

-A clever teacher may take up nature study in our schools, with- 
out its being an added recitation. To begin with make it a rest 
exercise once or twice a week and give such subjects a wide range 
of adaptability from the primary to the highest grades. Do not 
stop during the winter months, there are always objects awaiting 
our investigation. As soon as a genuine interest in nature study 
is awakened in the children and teachers, you will be surprised 
at how many interesting objects the pupils find to bring in for 
study, and cabinets of plants, insects, and minerals will be 
formed, all which will be of benefit not only to the pupils, causing 
them to take an interest in farm life such as they never had be- 
fore, but interesting also to the parents who never had these 
privileges, and to whom the child rehearses the new things he 
has learned during the day. The book of nature once open to him, 
the printed page will be more interesting and an appetite awak- 
ened which will be satisfied only with wholesome food, and the 
weak, harmful trash found on the news-stands, will be voluntarily 
rejected. Over and above all, in this study of nature the student 
will be led to see the marvelous symmetry and minuteness of 
finish, in the very humblest of plants and animals and will be 
constrained to love nature and reverence nature’s God, thus 
morally elevating and uplifting to nobler, higher aime. 

Let the farmers urge on and assist in every way possible that 
the study of nature in our common schools may become popular. 
When anything becomes popular we may look for success. Thus 
we may easier obtain intelligent help. The farmer’s boys and 
girls will learn to love their home and farm life, the city have 
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less attraction for them, and the farmer’s family will be raised 
intellectually to a higher and more prosperous plane, and be able 
to keep pace with the progress of civilization, and thus be in a 
position to take their proper place among the learned profes- 
sions. The terms “ hayseed” and “ clodhopper” will be applied 
no more to the American farmer. 


“Nature never did betray the heart that loved her, 
’Tis her privilege thro’ all the years of this our life 
To lead from joy to joy; 

For she can so inform the mind that is within s, 
So impress with quietness and beauty 

And so feed with lofty tho’ts 

That neither evil tongues, rash judgments 

Nor the sneers of selfish men, 

Nor the greetings where no kindness is, 

Nor all the dreary intercourse of daily life 

Shall ere prevail against us.”’ 


I understand Cornell University has established summer 
schools and prepared papers on nature study for teachers so as 
to qualify them to develop the latent powers of observation in 
their pupils. The state normals have neglected to include this 
among their methods which we trust they will do in the near 
future. Would it not be a wise plan for every one who can spend 
but ten or fifteen minutes each day in reading, to send for these 
papers (they may be had for the asking) and study one of the 
most important sciences of the day. 


Unseen Opportunities. 


By Rey. F. W. Moo7, Johnstown, N. Y. 


We are living in a wonderful age. We cross the continent 
or the mighty ccean in five days; we talk with a friend a thou- 
sand miles away and recognize his voice; within an hour we can 
communicate with almost any portion of the civilized world; we 
travel, we read, we warm ourselves by that mysterious agent, 
electricity; an event occurs in South Africa and within three 
hours the newsboys are selling for a cent, printed newspapers con- 
taining an account of the affair. When we pause and look back 
two, four, five or ten centuries at the conditions and incon- 
veniences of our forefathers, and then at all the wonderful 
achievements of the nineteenth century, we are tempted to be- 
lieve that we are living in another world or, at least, under some 
new laws of nature. But we are not. This is the same old earth, 
and the laws of nature are the same as when man first saw the 
light of the sun. There is but one thing that makes this age so 
marvelously superior to any other—the men of this century have 
seen what was unseen by their ancestors. 

There is but one reason why Christopher Columbus did not 
eross the Atlantic ocean in a steamboat instead of his sailboat— 
men did not then see the power in steam which had ever been 
open to their investigation. It remained an unseen opportunity 
until Watts and Stephenson and Fulton put it into practical 
use. There is but one reason—the unseen opportunity—why the 
Magna Charta, which was signed by King John, of England, 
June 15, 1215, was not printed the next morning in a daily news- 
paper. The act of writing had been known for ages, but the 
opportunity in movable type was unseen until 1438, when Guten- 
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berg presented it to the world. The defeat of the heroic band 
of Spartans at the pass of Thermopylie, 480 B. C., might have 
telegraphed to Sparta, only that the possibility of sending a 
message over an electrified wire was unseen until 1844, when 
Prof. 8. F. B. Morse sent the first message which marked a new 
era in the histotry of civilization. Our forefathers might have 
had the moving machine, the threasher and cleaner, the sulky 
plow, the graindrill, and a hundred other convenient farming 
utensils. They had wood and iron and knew how to work in 
these, but they failed to see how to put these together as men 
of later date have discovered. 

Not only in invention have men failed to see their opportuni- 
ties, but in every vocation and calling of life there have been 
golden opportunities which had we seen and improved would 
have resulted to our great advantage. Some of these may be 
beyond the penetrating power of our vision, but hundreds are 
lying all about us which may be seen, and which if improved 
will improve the condition of any preacher, lawyer, merchant 
or tiller of the soil. 

In this age of multi-millionaires, there is a widespread desire 
among men to become rich. Wealth honestly gotten and rightly 
used is a blessing, and this rule applies to man whether he has 
twenty thousands or twenty millions of dollars. It is not money 
that is the root of all evil, but “the love of money is the root 
of all evil.” The desire for a large competency has found a 
resting place in the bosom of many a tiller of the soil, but in the 
process of his way of farming and the hardness of the times he 
has not realized his fond hope of wealth. Perhaps to-day in his 
despondency he has concluded that if he ever is going to be rich, 
or does not desire to end his career in the county almshouse, he 
must get off the farm, for there is no money in farming. But 
before any man leaves his farm to make a larger competency in 
the world, it will be wise to sit down and count the cost. Many 
a farmer who left the farm to gain wealth in the world has years 
afterward discovered that he and his fortune separated when he 
moved off the farm. I have known some remarkable instances 
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of this character. Several years ago a man was living on his farm 
in Pennsylvania. His brother in Canada sent him word that he 
had discovered coal oil and thought he would make a fortune. 
The brother in Pennsylvania sold his farm for $853 and went 
to Canada to make a fortune by finding coal oil. He did not 
find it. But the man who purchased the farm for $833 discovered 
coal oil on this very farm which his predecessor had deserted, 
and the total value of oil taken from that farm is estimated at 
$100,000,000. 

A farmer in California learned in 1850 that some one had dis- 
covered gold a few miles south of him. He sold his farm and 
hastened to the new gold field to make a fortune. The man who 
purchased the farm built a mill on the bank of a stream which 
flowed through the farm. His little daughter took some of the 
sand from the stream and carried it to the house. One day while 
she was letting some of this sand run from one hand to the 
other her father saw some bright glittering particles in the sand. 
He examined it and found it to be gold. That farm has grown 
to be one of the richest gold mines in California from which over 
$129,000,000 worth of gold has been taken. Your farm may not 
have hidden in its bosom coal oil or gold, but it may have treas- 
ures which proper tillage may unfold. 

Some seem to think that money can be made only in the large 
cities. Buta census of 107 millionaires in New York city in 1889, 
revealed the fact that only eight out of the 107 had made their 
first million in New York. The other ninety-nine had made their 
first million in some small town or city. There are farmers who 
have been and are making money on the farm, but they are 
those who are improving what to many others are “ unseen op- 
portunities.” 

In your marketable produce study to learn what people want. 
Some people seem never able to learn that the public will not 
buy what it does not want, but will buy and pay a good price 
for what it does want. Some merchants compain because they do 
not have what they believe is their share of patronage. If they 
deal honestly and get what the public wants, patronage will come. 
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A. T. Stewart is said to have begun his career with $1.50. He 
invested 88 cents in articles that people would not buy he- 
cause they did not want them. In this experience he learned 
what they did want, and invested his remaining 62 cents in 
these and easily and readily sold them at a profit. All his life 
he acted upon this principle and died leaving a fortune valued at 
$40,000,000. John Jacob Astor in his early life closed a mortgage 
on a millinery store in New York because the parties could not 
pay the interest. However, he retained them in the store with 
instructions to take apart all their made-up goods which were 
unstylish. He then went out into Central Park and when he saw 
a beautiful, stylish hat he went directly to the store and had one 
made like it and placed in the window. This he did until the 
store was full of stylish hats that ladies wanted. The result 
has been that the profits from that store have amounted to over 
$17,000,000. ; 

A farmer in Indiana had a great many fatted hogs which he 
could not sell at any price. He went to Boston with his wife, re- 
solved if he could find anything to do he would give up his farm 
and hogs, which nobody wanted. While in Boston he saw canned 
gooseberries selling at 60 cents per pint. He hastened back 
to his farm, sat out gooseberry bushes, and began the culture of 
berries, canning them within two hours after they were picked, 
that they might retain their freshness and tart. His gooseberries 
were sold in New York for 75 cents per pint and to-day he is one 
of the largest taxpayers in Indiana. 

An old man lived on a small farm in Vermont and each year 
tapped a maple tree in front of his house, making a little syrup 
from the sap. After 40 years of life on this farm he was still 
poor. One day while making some maple sugar he made it into 
maple crystals. They were so delicious to the taste that he in- 
terested some large maple-sugar manufacturers in the scheme 
and in eight years was worth $280,000. ‘ Unseen opportunities ” 
in learning what the public wants. 

A man living in Boston was paying 12 cents per quart for 
the milk used by his family. One day he learned of a milk dealer 
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that he was selling his milk for six cents per quart. The man 
went home and ordered his wife to buy her milk of the six-cent- 
per-quart dealer. She did so. The first morning it was poured 
into the coffee, the husband drank his, but the wife only tasted 
of hers. The next morning the husband drank only part of his, 
the wife’s was untouched; but they had saved six cents. The 
next morning neither of them used any milk, but the husband 
lifted the cream pitcher to his face, and smelled of its contents. 
He set it down and said: “ Wife, after this buy your twelve-cent 
milk.” He afterward learned that the stables of the six-cent 
dealer were filthy and his care of his cows and the milk unclean, 
while the other groomed his cows, allowed no manure to remain 
in the stable, and in every way exercised the greatest care, that 
his milk might be of a superior quality. He made money, know- 
ing there is always a class of people who will pay a good price 
for a superior article. 

Mark you, you never will succeed in selling wormy apples, 
small, diseased potatoes or blue milk. The majority desire pure 
and excellent quality. ‘“ Old Abe” was right when he said: 
“You can fool all the people some of the time, and some of the 
people all of the time, but you cannot fool all the people all the 
time.” 

Know the cost of production. In the commercial world every 
man knows the cost of his goods from a locomotive down to a 
pin. It is the basis of success; it is the indicator of profit and 
loss, of fortune or failure. Strange, is it not, that with this 
object lesson before them nine-tenths of our farmers do not 
know the real cost of their produce, and when they sell do not 
know whether in reality they have made or lost money. It may 
be easier for the merchant, who buys his goods by the dozen or 
gross, to ascertain the cost of each article, than for the farmer, 
but it is no less important that you should know the cost of your 
products. 

A little common sense and a little system will help you very 
much. For instance, in your hog-house build a bin with parti- 
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tions for different kinds of grain. Put in a convenient place a 
small note book with a pencil tied to it. When you buy six pigs 
for $2 each, put it down in the book. When you put ten bushels 
of corn, or other grain in the bin write it in the book, with its 
market value. You need not keep account of the milk you feed 
as it has no market value. In the fall when you sell your pork, 
you can tell in a very few minutes whether or not you have made 
anything. If you have fed the hog $16 worth of grain, and only 
received $12 for it, you better stop raising hogs and sell your 
grain. The same plan can be used with the hens, and to a satis- 
factory degree in testing the worth of individual cows, weighing 
or testing otherwise the milk. You should know what your 
potatoes, corn, hay, etc., costs, that you may often chose the 
more profitable crop. Rotation of crops is necessary, but some- 
times you can chose between two or three different grains in the 
rotation. 

Study economy in production. The farmer cannot regulate the 
market price, but he can to a large degree regulate the cost of 
production, which means to him a larger profit. An Ohio farmer 
had raised potatoes for several years in the old way of cultiva- 
tion. One day he decided to plant his potatoes with a potato 
planter, cultivate them with a cultivator, dig them with a potato 
digger, and store them in square bushel boxes to save time and 
expense in handling. He did so and reduced the cost of produc- 
tion one-third. . 

In 1897, at the New York State Experiment Station, two plats 
of potatoes were planted in the same field. Both were cultivated 
exactly alike, except when one was hilled, the other was left level. 
The value of the crop from the latter cultivation was $24 
per acre more than on the plat where the potatoes were hilled. 
It is more economical to keep one $50 cow that gives 40 pounds 
of milk per day, than two $25 cows which only give 20 pounds 
each per day. Learn the food-value of that which you feed your 
live-stock. For one cent you can buy a postal card on which 
to write your address and send it to the Department of Agricul- 
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ture at Washington, and they will send you a pamphlet telling 
the food-value of the various products of the farms. 

Sell when your produce brings a reasonable profit. If you 
know its cost you will be able more intelligently to dispose of 
your crops. There is some perishable produce which you must 
sell for what you can get, but nonperishable produce, such as 
hay, grain, etc., can be kept until it brings more than it cost to 
produce. But don’t be foolish and want an unreasonable profit. 
This has been the mistake of too many. I know of a farmer who 
had some pork which had cost him about $5 per hundred-weight. 
He was offered $9 per hundred-weight, but would not sell. This 
was in the month of March. He kept his pork until the 
following October, when it had cost him about $10 per hundred- 
weight and then sold it for $7 per hundredweight. I knew of a 
farmer who had 16,000 pounds of hops, which had cost him 
about $1,600, and for which he was offered $16,000. He refused 
to take it. Afterwards sold them for about $2,000. I know of 
another farmer who in the last twenty years hag had opportuni- 
ties to sell his large hop crops at prices which would have made 
him worth to-day, $500,000. But he is not worth a dollar, simply 
because he was not willing to sell with reasonable profits. 

Give the boys and girls on the farms a chance to have some- 
thing of their own and by which each year they can accumulate 
a little money. If they expect to spend their life on the farm, 
try to give them an opportunity to learn in some agricultural 
school the more intelligent methods of farming. Always bring 
them to the Farmers’ Institute, even if you have to keep them 
out of school for a few days. Go home to put in practice many 
of the excellent things that have been said at this institute. The 
power that willeth to do is the strongest power in the world. A 
sick woman was supposed to be dying. The funeral arrange- 
ments had been made, when she overheard someone saying the 
funeral would be on Friday at 2 p.m. She lifted her head from 
the pillow and said, “ There won’t be any funeral here on Friday.” 
There was not. The next week she arose from her bed and lived 
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twenty-five years. When Napoleon wished to carry his army 
into Italy, his generals said, ‘‘ The impassable Alps.” He replied, 
“There will be no Alps.” And there were none to his indomit- 
able will; for over the icy glaciers his soldiers dragged their 
gannon. Old Commodore Vanderbilt, when asked for the secret 
of success, said, “ Secret? There is no secret. Intelligently at- 
tend to your business, and go ahead.” Go home to see your op- 
portunities and to improve them, and you will succeed. 


The Church and the Grange. 


By Rev. JoHN KINcAID, Rodman, N. Y. 


When asked to prepare a speech or a paper for this Farmers’ 
Institute, the first and most difficult question to decide was “ What 
shall it be about?”—trusts and expansion, Dewey and the Filli- 
pinos, the Boers and the Transvaal—these are hackneyed subjects. 
They meet us in big headlines in the newspapers every day. The 
farmers, I thought, will want a rest from this class of questions. 
Of soils and siloes, blooded stock and sugar beets, Bohemian oats, 
orchards, meadows, grains and taxes, what is a preacher sup- 
posed to know? But there is one subject I have noticed which 
is of interest to everyone. Talk about politics and some will 
turn away in disgust. Talk of religion and some will yawn. 
Expatiate on the beauties of art and the blank look on the faces 
of your auditors may betray their lack of appreciation. Speak 
of business and the idler is unconcerned; expound science and 
many are bored; but talk to people about themselves and they 
are all ears. If a man be honest, he must confess that of all 
things which the Lord has made in the earth or the waters there 
is nothing of such absorbing interest to him as himself. It has 
been said that the greatest bore in the world is he who persists 
in talking of himself when you wish to talk of yourself. So I 
decided to say something about ourselves. Hence my subject, 
“The Church and the Grange.” You represent the grange, I 
the church. 

This is an age of fraternities, guilds and associations. Never 
since the Lord formed the first society, by putting the hand of 
Eve in the hand of Adam, has there been such a multiplicity of 
unions, fellowships and fraternities as at present. I heard a 
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minister say, a short time since, that he belonged to seven differ- 
ent fraternal associations. I have been wondering since how, 
amid them all, he found time to kiss his wife or pray to his God. 
You, my brother grangers, represent one of the youngest of these 
fraternities and I one of the oldest; and together we represent 
two of the best. It is well that age and youth meet often. Each 
needs the other. In mutual respect and confidence they will find 
mutual profit. Every organization that has any excuse for be- 
ing at all exists for a purpose. Life is too brief, its fleeting days 
are freighted with issues too grave for earnest men and women 
to band together merely to pass a pleasant hour in mirth and 
feasting. Their social pleasures are best promoted and most en- 
joyed when hand and hearts are united to forward some good 
cause. The society that endures and retains its place and in- 
fluence in the world must stand for something. That its mem- 
bers are friendly, its gatherings inspired by mirth and good cheer 
will not alone give it an influence that is permanent. Associa- 
tions that live only to minister to the present enjoyment of their 
members are ephemeral and soon pass away. Those continue 
and fasten themselves more deeply in the affections of the people, 
as the years go by, which embody in their principles and prac- 
tices some one or more of the vital needs of the world. 

The glory of the associations we represent is that they each 
exist for a definite, well-defined and noble purpose. Each repre- 
sents an actual need of society. Each has specific ends to ful- 
fill, the accomplishment of which will make the world better 
and happier. Looking in the Standard dictionary for the defini- 
tion of a grange, I find it is “a lodge or local branch of the order 
of.the patrons of husbandry, an order designed to promote the 
interests of farmers and to bring the producer and consumer 
nearer together.” The interests of farmers and the welfare of 
the nation might almost be said to be identical. A nation’s 
status among the nations of the earth is indicated by the degree 
of intelligence, industry and sterling character of those who till 
her soil. 
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In the welfare of farmers all are concerned. All, then, have 
reason to watch with no indifferent eye the work, progress and 
efficiency of the grange. To it a great work is committed—to 
see that farmers hold their own in the fierce competition of mod- 
ern days; to seek an influential voice and vote in shaping legis- 
lation affecting farmers’ interests; to stimulate each other to a 
broader culture, a wider and more intelligent outlook upon the 
great world and its conflicting interests; to make the farmer’s 
home a center of refined and wholesome influences; to apply the 
evcr-increasing knowledge of nature and her laws to the prac- 
tical art of coaxing a world’s sustenance from mother earth— 
surely these are reasons enough to justify the existence of a 
farmers’ alliance. For purposes no less distinct and no less im- 
portant does the Christian church appeal to the world for sym- 
pathy and support. To it is committed the mission of keeping 
the soul of man in touch with his Maker. History demonstrates 
the need of religious truth and religious instruction for the high- 
est and best material prosperity. The church, the school-house, 
the farm—they are three indispensables to Christian civilization. 

Now, for the best development of our respective interests, my 
farmer friends, I urge the importance of mutual esteem, sym- 
pathy, and so far as is practical and proper, co-operation. You 
have your distinct mission (a noble one), to promote the material 
and social interests of farmers. The church has its mission to all 
mankind (a sacred holy one), to bring the motives of the un- 
seen and spiritual world to bear upon the hearts and consciences 
of men. Let us distinguish between things which differ. The 
church is not designed nor adapted to promote the welfare of 
farmers as distinct from other classes in society. Neither is the 
Grange designed nor adapted to take the place of the church in 
the promulgation of religious truth. Each organization will pros- 
per and succeed as it adheres faithfully to its own sphere of 
action. One of our humorists, Josh Billings, has a lecture on 
milk. He begins by saying that he has read quite extensively on 
the subject in books and periodicals, but with all his research, 
the best thing he ever found on milk was—cream. The best 


184 Bureau or Farmers’ INSTITUTES. 


thing we shall ever find as the result of the influence and efforts 
of any organization, is the results that it is designed and is by 
nature fitted to produce. 

Being entertained a few weeks since at the home of a granger 
in a neighboring town, the conversation turned on the work of his 
grange. Among the questions which had been discussed there 
was this—‘ Resolved: That the Grange is doing more for the 
moral elevation of society than the Church.” Some reliance had 
been placed upon one who himself never attended church, and 
was not a religious man, to support the affirmative. To the sur- 
prise of many he had very little to say and that little expressed 
his aversion to that class of questions. He said there could be 
no doubt in his mind, which had done the most for the good of 
mankind,—it was the church. More than that, he asserted that 
the church was the mother of the grange. If there had never 
been a church there would never have been a grange. It would 
do for him to say that. Being a minister, I should not wish to 
say it (although I might believe it), especially before a gathering 
of farmers. But is not such a comparison unnecessary and in- 
vidious? It engenders antagonism where there should be mutual 
good will and co-operation. There is no natural animosity be- 
tween the church and the grange. The success of one in its own 
legitimate line of effort, only renders easier and more promising, 
the work of the other. If the daughter can outstrip the mother 
in any honorable undertaking, well and good. But let her be 
careful how, in the self-complacency of youth, she disdains that 
mother and seeks to get along without her. The field is wide 
enough. Hand in hand we should move forward each in his 
place with charity and good will to fulfill our mission. Much 
we have in common. Many objects of endeavor enlist alike the 
grange and the church. The great problems of our times appeal 
to us both as grangers and church members. The saloon, one 
of the blackest spots on our civilization, awaits our united action 
to banish its legalized temptations from our boys and young men. 
The congestion of population in the crowded cities presents prob- 
lems which are of vital interest to us both. The growing power 
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of consolidated wealth threatens the progress of Christian effort 
in our churches, as well as the success of the principles and ob- 
jects which the grange seeks to attain. On these and many other 
kindred subjects, the grange and the church are in touch and in 
sympathy. Let us foster such a spirit of mutual respect and fra- 
ternal feeling towards each other, that as one by one these ques- 
tions come before us for solution, the influence of our powerful 
organizations may be thrown unitedly upon the right side. 

In their religious views the members of the order of the Patrons 
of Husbandry are probably widely divided. There are, I suppose, 
among your members, representatives of most religious sects and 
many of no sect and no positive religious belief. But on all 
great moral questions, those touching the sanctity of the home, 
the purity of the ballot, and freedom of conscience, you are, I 
take it, practically agreed. The church looks to you grangers with 
desire and expectancy touching these questions. It has a right 
to hope that on all issues calling for true moral discernment and 
decision, those whose occupation brings them so near to nature’s 
heart will be allies of the church in seeking the purity, integrity 
and justice enjoined by nature’s God. Manhood is the great need 
of the age. A manhood which rises above sect, and party, and 
selfish greed. A manhood which scorns the man, the unchari- 
table, the petty and the vile; that seeks not a life of ease 
through public preferment, but chooses a strenuous life of noble 
toil and sacrifice looking to the advancement of truth, justice and 
liberty for its richest reward. Where shall we look for the 
nurture of such manhood if not among those who, in the inde- 
pendent life of the farm, far from the temptations and vain show 
of the crowded metropolis, spend the early years of life. The boys 
of the farm, to-day, are those whe will determine whether, in the 
new era of world-wide influence upon which our nation is enter- 
ing, she will be true to the principles of fraternity and freedom 
that have made her great. The ranks ef the legislators, judges, 
diplomats and millionaires are in every generation recruited from 
the farm. It is through the life blood of honesty, simplicity, fru- 
gality and industry, which has flowed from the rural districts in 


186 Bureau or Farmers’ INstTiruTveEs. 


the past, that the national life has been kept vigorous and pure. 
Shall it continue to be so in the new and perilous future which is 
dawning? With you farmers, more than with any other class, 
rests the answer to that question, and the farmers of this great 
Empire State have a potential influence in shaping the destiny 
of America more decisive than those of any other State in the 
Union. The mortgage on the farm, and the incoming foreign ten- 
ant, mark the decadence of the class of citizens who have been 
the great balance wheel in our social and political life, the inde- 
pendent owners of the soil they till. 

“There is a tide in the affairs of men which taken at its flood, 
leads on to fortune and to fame.” The incoming tide of material 
prosperity is rolling in on us as a people. Let the farmers seize 
the opportunity it offers. Let the lessons of experience keep them 
from being swept away in the popular current of extravagance 
and speculation. Let higher intelligence and enterprise lift the 
noble calling of husbandry to a level with the learned professions 
in popular estimation. Let the farm life be made attractive to 
young men by substituting the lyceum and the literary club, for 
the nail keg and the three-legged stool in the grocery store. Let 
the farmer look beyond, the boundaries of his own paternal 
estate and understand that his interests are involved in the 
general intelligence and enterprise of the community in which 
he lives. Let him understand that good roads are equally a fac- 
tor in his success with well-kept stock, or well-ploughed fields. 
Intelligence, enterprise, public spirit—let these be the watch 
words of the grange and the characteristics of the church. Then 
hand in hand and heart to heart they will move forward to shape 
a destiny for our country which shall make her the renowned 
of earth and the greatest factor in peopling Heaven. 


Sullivan County Farming. 


By C. W. HEATH. 


Every occupation is necessarily subject to certain disadvant- 
ages peculiar to its line, varying in proportion to the complete 
nature of its surroundings; but taking everything into considera- 
tion, none are more exempt from these than the class engaged 
in agricultural pursuits. That this is so, is not at all mysterious 
when we consider the nature of their calling. Both in winter 
as well as summer nature is doing for them a work which it can 
do for no other class of men, and which actually costs them noth- 
ing, nothing physically or financially; such as the growth of 
cereals and other vegetation; while the grass, though withered 
and decayed upon the surface, is recuperating strength and vigor 
at the root for the coming spring; and the action of the frost 
has clarified the soil from impurities and to some extent de- 
stroyed innumerable insects detrimental to vegetable growth. 

The great difficulty is that farms as a rule are too large, more 
so than can be profitably handled. If farming on general princi- 
ples cannot be made successful on 50 acres in a state of good 
cultivation, it is useless to suppose that any additional number 
will prove more remunerative. The crops raised would prove 
to be not only equal in quantity, but far superior in quality, and 
consequently command a higher market price. As the ruling now 
is, fully one-third of the land tax is drawn from what is perfectly 
worthless under its present condition to the owner, hence a 
burden upon that of a more remunerative nature; thus the 
occupation, to that extent at least, is rendered unprofitable. 

That those engaged in agricultural pursuits possess an average 
degree of prosperity is plainly manifest when compared with 
those engaged in mechanical labor of any description. While the 
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latter, to a great extent, is dependent upon others, is in most 
cases a tenant at will and is obliged to purchase everything he 
needs for himself and family, the farmer employs himself at re- 
munerative wages, is in possession of a home for himself and 
family and produces at least one-half of the necessaries of life. 

In everything we undertake to do, in order to be successful, 
a certain amount of intelligence combined with the necessary 
capital and labor is always requisite. The merchant in order to 
do a profitable business must keep constantly on hand such a 
class of goods that pertain to his line as the wants of the public 
from iime to time require. If he buys unseasonabie goods 
at an unseasonable time they will accumulate on his hands and 
eventually so depreciate in value that his business will prove a 
matter of loss rather than gain, if not drive him into bankruptcy. 
This is equally true of the farmer, He must learn to adapt him- 
self to the conditions by which he is surrounded. While physical 
exertion is the main factor in successful agricultural pursuits, 
nevertheless, unless guided by an intelligent knowledge of his 
calling, a great waste of energy will ensue. If we undertake to 
fight against nature we will be worsted every time. It is essential] 
that the farmer should know the exact elements which are incor- 
porated in the soil he undertakes to cultivate, to the end that he 
may adapt his crops to it; and should they be of such a nature 
that he does not desire to raise them, he must manipulate the 
soil to bring it into a condition adapted to raise the ones most 
desirable. When the hand and the brain work in unison together 
the highest type of successful farm labor is reached, and under 
no other conditions. 

At a recent farmers’ meeting the question was asked: “ Why 
are not farmers more prosperous?” The consensus of opinion 
of those present appeared to be that their calling would not 
permit of their accumulating wealth as fast as business men do, 
nor as fast as their labor entitled them to, that their reward was 
not proportionate to their labor. While this is undoubtedly true, 
it is an erroneous idea to suppose that true prosperity consists 
altogether in the accumulation of wealth when, all things con- 
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sidered, it is only a secondary consideration, but consists chiefly 
in contentment and accompanying happiness, the offspring of a 
legitimate calling faithfully followed. 

The naturally poorest land when in its virgin state is always 
good for a while, but must eventually succumb to over-cropping, 
unless liberally rewarded by stimulants in return for the tax 
imposed upon it. How far this can be done, is a question en- 
tirely dependent upon the amount of capital the owner is able 
to invest in that direction, and must be left with him to determine. 

It seems to be the general opinion of those who have tested 
it that small fruit culture may be very profitably engaged: in by 
anyone having the requisite quantity of land under a good state 
of cultivation. When once properly started, small fruits do not 
require any extraordinary amount of labor to keep them in a 
proper state of cultivation. Strawberries, although a delicious 
fruit and always saleable in season, require too much attention 
to make them profitable, unless they can be put in the market 
very early in the season, which cannot be successfully done in 
our latitude. The most reliable and best payers are raspberries, 
currants, blackberries and gooseberries. The last two require 
the least attention annually to secure a crop. So far these two 
have received but little attention in this section, but as their 
nutritive qualities are becoming better understood, they are fast 
coming into public favor. 

Darwin, in his theory of environment and evolution, tells us 
that the fittest always survives. I accept no such view, for I 
have in my own limited sphere observed facts which contradict 
such an assertion. If he had said the strongest, he would, in 
most instances, have come nearer the truth. This is observable 
in the animal kingdom, the more powerful and ferocious preying 
on the more docile and domestic species. 

Turning our eyes to the vegetable kingdom, we are met with 
the same condition of things, with but this difference—if we 
would preserve the fittest, that is the most essential—we must 
assist nature in developing her resources, promote their growth. 
Unquestionably all the varied and beautiful flowers which adorn 
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our gardens, lawns and houses, whether of home-culture or the 
product of foreign soil, originally existed in a wild state, as evi- 
denced by the fact that many of them are to be found in their 
primitive condition, where the foot of man had heretofore never 
trod. The fragrant violet, the beautiful daisy, the brilliant rho- 
dodendron, and. the pale tinged lily, of whom it is said that Solo- 
mon, in all his glory, was not arrayed like unto one of these, which 
existed in years long gone by, would blush in the presence of its 
offspring of to-day. 

It is a highly commendable feature of our day that in the con- 
siruction of most of our modern houses, provision is being made 
for the culture of native and foreign flowers. They not only 
afford a continuous scene of delight to the propagator, but in 
many instances, are quite remunerative in their nature, as year 
by year they are becoming more popular with our people, an 
evidence that we are becoming more refined in our tastes. They 
cost but little, and everyone should cultivate them to the extent 
of their ability. 

While it is true that farm produce is very low, it is equally 
true that all other productions are in line with it; so that 
while the farmer sells low he buys on the same basis; therefore, 
it is evident there is no discrimination in favor of one class more 
than another in the world’s market. We may increase the 
amount of production, but we cannot increase the demand for 
its consumption; that is dependent upon the money market, the 
call for labor and the state of trade generally, both at home and 
abroad. When prices are good the farmer and the manufacturer 
are equally benefited. When prices range high the farmer re- 
ceives as much in proportion for his produce as the merchant or 
manufacturer is enabled to realize in their respective depart- 
ments, and thus things become evenly balanced, or as nearly so 
as it is possible to make them. In agriculture and manufactures 
there is no normal condition, for they never acquire a normal 
state and never will. Fluctuation is the natural outgrowth of 
increased and diminished demand and can never be regulated 
by any other standard known in commercial circles. 
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As regards the price of farm labor, which always pays better 
when employed on good than poor land, it certainly is as 
reasonable as that of any other employment, and if, as in a 
majority of cases, it is too high to prove remunerative to the 
employer, it certainly is not the laborer’s fault, for no one can 
decently support himself and family on less than the present 
ruling prices. If the farm is clear of all indebtedness and in 
fair condition, no doubt it will pay to hire help. No rule can be 
laid down to govern its advisability in all cases; everyone must 
be his own judge. 

Through fear of doing too much for posterity we often cheat 
ourselves, or, in other words, do not advance our own interests as 
we should for fear that others, some time or other, may enter 
into our labors. This, to say the least, is taking an extremely 
selffish view of the matter, and had our forefathers been actuated 
by the same principle we should not to-day be enjoying the ad- 
vantages we have derived from their labors. We cannot isolate 
ourselves from each other and enjoy the benefits which accrue 
from a union of labor. Notably is this the case in the setting out 
of fruit and shade trees. We not infrequently allow ourselves 
to be reasoned into the belief that we will never live to reap the 
benefit of our labor and expense, and that it is unnecessary to do 
for posterity what they in after years can do for themselves, and 
thus the duty is allowed to go by. The fact is, however, that we 
reason falsely. In most cases the subject comes up for consider- 
ation in youth or middle age, and if acted upon we may and do 
in most instances live to see them come to maturity. Even if ad- 
vanced in years we should by that time have learned a lesson 
which searches out beyond self. Twelve years, under favorable 
conditions, will bring an orchard into good bearing condition, 
and twenty years, at the outside, will produce maple trees large 
enough annually to tap, and at the same time afford a most luxuri- 
ant shade. The state has wisely recognized this fact in the mat- 
ter of shade trees, and offers every necessary inducement to 
farmers and others to set them out along our highways. They 
are at once a thing of beauty and of profit, and the sooner we 
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realize this two-fold benefit, the more anxious will we be to do 
our share in this commendable work. It is gratifying, however, 
to observe that the practice is yearly becoming more adopted, 
and ere long will become general throughout the state. 

The relative position of capital and labor is one in which those 
engaged in agricultural pursuits are deeply interested, for they 
are the main factors in the latter, the producers of the former. 
Labor is capital, but capital is not labor; it is only the product of 
the former and can never take its place. The coffers of a people 
might be full to overflowing and yet they starve for the want of 
the necessaries of life unless a large percentage of its population 
were engaged in their production. No amount of wealth would 
ever construct our public works or private residences, if labor was 
not brought into requisition. When it ceases, capital loses its 
prestige and fails to benefit the world. Without labor the mer- 
chant might stand behind his counter until his goods rotted on 
the shelf, and he became a fair specimen of an Egyptian mummy, 
were it not being utilized to supply the means to purchase the 
necessaries of life. 

We are in the habit of speaking of material waste, particularly 
as it affects the farmer in pursuing his avocation. Whatever has 
existed since the dawn of creation exists to-day, though in a meas- 
ure in a modified condition. There may be, and undoubtedly is, 
under certain conditions, much individual waste to be guarded 
against; but there can be no general wastage—what one loses 
another gains—it is reactive and beyord control. The so-called 
waste, attributed to the negligence of our forefathers, is now 
productive of some of our most fertile islands and bottom lands 
from which we reap a rich reward; while those who come after 
us will experience the same results by what apparently is our 
loss. If we are not too liberal in our gifts to nature no harm 
will eventuate. When the bed of the ocean, lake or river becomes 
super-charged with debris from the land, it possesses the power 
of throwing off this surplus of extraneous matter. Thus the 
benefits of a munificent Creator are equalized and eventually as- 
sume a normal condition. The word annihilation, from which 
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has sprung the idea alluded to, should be blotted out from our 
vocabulary, for it has no meaning. I do not know how it got 
there or why it remains there, unless it is a device of the devil 
to lead us astray, as it certainly does. God never created any- 
thing that diminishes in bulk or deteriorates in value and ever 
serves a wise and beneficent purpose, whether we realize it or 
not. He who, metaphorically speaking, holds the waters of the 
great deep in the hollow of His hand and has numbered the sands 
upon its shore, will never allow one drop of the former to evapor- 
ate or one of the latter to decrease in number, and when we shall 
cease to march with the tramp of time and one by one fall out of 
line, our bodies will be utilized for some good purpose. 

Good cheer and mutual sympathy should prevail in the home 
of every family, for the inner life devoid of these essentials to 
true happiness is no shelter from a tempestuous world of dis- 
appointment and trial. The home of the farmer, more than any 
other, can be made to partake of these elements, and if 
they had been fostered to the extent permissible under 
the circumstances, I surmise that families would have 
been more united in their efforts to retain the homes 
of their fathers. But gradually a distaste for their avocation has 
manifested itself among some of their descendants who have 
sought the first opportunity to free themselves from it, and thus 
deprived of the services of those who are, or should be, interested 
in maintaining the home, parents are left alone in their declining 
years to fight life’s battle alone; or, if help must be had, to seek 
it outside of the family. It is wisdom to retain the farm as long 
as practicable and as much as possible the children upon them, 
and thus hand them down from generation to generation to the 
end that they may be happy and prosperous by being engaged in 
the noblest of all occupations—that of tilling the soil. 

Better than a marble shaft to perpetuate our memory is a busy 
and useful life, where creations link the past with the future, for 
he who by untiring industry helps to feed and clothe his fellow- 
man is doing more to lay deep and broad the foundation for com- 
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ing generations than the king upon his throne or the ruler of a 
nation. Although we may not be able to leave an impression 
upon the field of science, literature or art, we may upon the 
soil, the more lasting of all, for nature is never forgetful of her 
patrons. 

The influence of farmers’ institutes, now so successfully organ- 
ized throughout the State, is manifest in every direction in which 
the farmer is interested. New methods of culture have been 
very generally adopted by those possessing the means to intro- 
duce them; while many improvements of a general nature, sug- 
gested by the experience of those who have tested their con- 
venience and utility, have taken place in the home and out-build- 
ings of not only the agricultural but other classes of citizens. 
Farmers should take advantage of these opportunities so gener- 
ously afforded them by the State. Those who conduct these 
institutes are all men of superior intelligence in their respective 
line of thought, and merit the confidence of those who are 
privileged to listen to their instructive addresses. 

The year 1899 was a more than usually prosperous one for those - 
engaged in agriculture. Cereals of all kinds, except buckwheat, 
were more than an average crop; potatoes, planted on high 
ground, were an unusually good yield, while those raised on low 
land rotted to some extent. The apple crop in this section was 
large, but not of as fine quality as that of most preceding years. 
The crop of small fruits was large and of good quality, and met 
with a home market at remunerative prices. Indeed, there is 
more profit derived from this source than that of any other, when 
the labor expended in their production is properly estimated. 
The present season will be productive of a still larger crop, as 
many others not heretofore engaged in the business are turning 
their attention in that direction. The grass crop was fairly good, 
and the open weather experienced late in the fall has left quite a 
surplus on hand to add to the coming harvest. 

The twenty-fourth annual agricultural fair was held at Monti- 
cello, August 29, 30, 31 and September 1, 1899. The number of 
exhibitors was 140, and entries as follow: Horses, 77; cattle, 
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212; sheep, 31; swine, 25; poultry, 347; vegetables, 326; potatoes, 
403; grain and seeds, 154; dairy and culinary, 139; fruit, 227; 
flowers, 188; implements, etc., 11—total, 2,090. 

Ladies’ department: Domestic, 103; fancy, 232; art, 61; chil- 
dren’s, 18; discretionary, 88—2,079. 

At a meeting of the society, held December 21, 1899, the old 
officers were re-elected as follow: President, P. R. Polton, 
Avon; vice-president, W. J. Kinne, Maplewood; secretary, Roscoe 
Decker, Monticello; treasurer, 8S. L. Strong, Monticello. E. L. 
Sleath and M. C. Stewart were elected directors for three years, 
and George Knoll for two years. P. R. Pelton is corresponding 
secretary. 

On the 12th of December, 1899, the twenty-fifth anniversary of 
the “ Old Farmers’ Club ” was celebrated at the residence of Irwin 
Mapes, in Monticello. It originally consisted of forty-four mem- 
bers, twenty-one of whom have subsequently died. On this occa- 
sion John D. Buchanan of Liberty Falls, gave a brief history of its 
organization, growth and ultimate consolidation with the agri- 
cultural society as it now exists. 

The town of Thompson has a Farm, Garden and Fruit Club, 
which meets every two weeks at the home of one of its members.° 
Every branch pertaining to farming is here discussed and new 
methods brought to notice. But the most interesting and profit- 
able feature of these gatherings is derived from the question box. 
It brings to notice many things which of themselves are generally 
considered of minor importance, but in the aggregate form a con- 
stituent part in farm labor. These clubs should be more general 
throughout the State than they are, and undoubtedly will become 
so when their value is better understood. 

The following are the officers-elect: President, Leon Stratton; 
vice-president, Mrs. George Conrad; secretary, B. M. Lindsley; 
treasurer, Mrs. R. H. Hall. 

A club was organized in the town of Liberty in 1872, with B. W. 
Gregory as president; F. P. Currier, vice-president, and M. B. 
Hall, secretary. In 1891 it was reorganized as now existing, with 
B. W. Gregory a3 president; W. H. Nichols, vice-president; J. O 
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Newkirk, secretary; John Chaffee, treasurer. The by-laws o 


club limit the membership to twenty members and th fa 
(private families, as a rule, not being able to accommo late m 
and meets monthly, except in July and August, at the home 
of its members. The discussions include agriculture, hor 


and floriculture. Music is rendered and refreshments ser 
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The Irrigation Schemes of the West. 


By GiLsert M. Tucker, Editor of the Country Gentleman, read before the 
New York State Farmers’ Congress at Albany, N. Y. 


When a dog is about to lie for a nap, you will notice that he 
is very apt first to go through a perfectly useless and seemingly 
unmeaning performance hardly in character with his wonderful 
sagacity which so closely approximates the intelligence of man. 
He turns round and round two or three times in a little circle, 
his head about touching his tail. Why does he do it? Simply 
because his savage ancestors, thousands of years ago, living in 
forests undergrown with brush and weeds, noticed that they 
were more comfortable in their hours of repose if they first con- 
structed in this manner a rough nest-.or bed. The turning round 
was to level the plant growth and smooth it down into a sort of 
mattress. _What was at first a perfectly reasonable and com- 
mendable procedure, taken under the guidance of something very 
closely resembling intelligent thought, came in time to be in- 
stinctive—that is to say, it was and is performed under an un- 
thinking impulse; ard the instinct became ultimately so fixed in 
*he race, so runs in the doggish blood, one may say, that it domi- 
nates the actions of the remote descendants of those early canine 
creatures to-day. The dog continues to perform, without neces- 
sity, sense or purpose, on a soft carpet or a smooth wooden floor, 
the operation which his far away ancestors performed, with very 
good reason, in the rank undergrowth of their native forests. 
The practice goes right on, centuries after changing circum- 
stances have utterly destroyed its original value. “ 

Similar occurrences of the persistence of superannuated prac- 
tices are very frequent through the whole domain of animal life; 
and man is not exempt. Many ideas and beliefs, once sound, con- 
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tinue to influence human life long after they have entirely lost all 
application and fitness to a later environment, and have there- 
fore become at least useless, in many cases positively detrimental 
to prosperity. Such ideas and beliefs, inherited from past genera- 
tions and still cherished, without reflection or consideration of 
altered circumstances, dictate to a lamentable extent the policy 
that governs in our time the management of the public domain, 
still the property of the people. 

Time was, say a couple of centuries ago, or even not quite so 
far back as that, if you like, when every foot of extension of the 
civilized occupation of this country back into the wild interior, 
every increase in population not positively vicious, was in many 
ways a real and solid gain to the people of the American proy- 
inces. Occupying as our forefathers did but a narrow strip of 
land along the Atlantic coast, with only inchoate manufactures, 
very slow and uncertain communication between different sec- 
tions, and agriculture not much more than adequate to provide 
for very modest living, the one thing that was wanted before all 
others was development ofthe nation. The father of a large 
family of stalwart sons and daughters was most distinctly a pub- 
lic benefactor. As the children moved westward, bringing into 
cultivation acre after acre of new soil, and thus supplying better 
and better the needs of a growing population and enlarging the 
material resources of the common stock, they were laying broad 
and deep the foundations of the future greatness of the nation, 
and every pioneer deserved a godspeed from all well wishers for 
mankind. If any central authority had at that pericd exercised 
effective control over the unoccupied lands that stretched off, 
seemingly without limit, to the west, it could not possibly have 
done a better thing for all concerned than to facilitate by every 
means within its power the taking up of these lands as fast as 
possible by anybody who could be induced to occupy and culti- 
vate them. Pioneering and homesteading were philanthropic oe- 
cupations of the very first order of necessity and merit. 

But it must never be forgotten that the circumstances of the 
seventeenth century in this country were radically different from 
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those that surround us at the dawn of the twentieth; and that 
many lines of public policy once eminently laudable have become 
obnoxious and dangerous as times change. When a baby weighs 
ten pounds, it has just one alternative before it—grow, or die; 
when in after years the ten pounds has become two hundred, the 
condition of affairs is changed; further increase is suggestive 
rather of dropsy than of growth. The behavior most suitable to 
the infant nation, just stretching its unformed limbs and not yet 
quite certain what sort of creature it will grow to be, becomes in 
the highest degree absurd and detrimental when maturity has 
been attained, and the former infant has reached the understand- - 
ing and the enjoyment of the powers of manhood. Of this ob- 
vious fact, in its relation to a rational management of the public 
domain, sight has largely and most unfortunately been lost by 
the American people. We go on hurrahing for every increase 
that successive censuses show in our population, with very little 
consideration of the quality of the people that have been added— 
in our agricultural area, with very little consideration of its actual 
value to the nation—and above all, in our production of crops, 
without any consideration at all of the profit of growing them or 
the real financial condition of the men who are feeding half the 
world. We go on turning round and round like the dog, merely 
because our ancestors did so and we take it for granted that that 
must be the proper thing. To sum it all up in a nutshell: Time 
was when every enlargement of our agricultural area conduced to 
the general welfare; such enlargement does not conduce to the 
general welfare now—quite the reverse. All the same, we go on 
tranquilly permitting if not actively encouraging such enlarge- 
ment, and felicitating ourselves on that which is really, though 
insidiously, bringing upon us a train of appalling evils. 

Before endeavoring to indicate definitely what some of these 
evils are, and the ponderousness of the weight that they are 
throwing upon our financial prosperity, let me make a plain state- 
ment of the speed and energy with which the government is dissi- 
pating and worse than dissipating our priceless heritage of culti- 
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vable lands, the property of the nation at large, and transform- 
ing what ought to be a blessing into a veritable curse. 

According to the reports of the General Land Office down to July 
1, 1899, the latest available, the average rate of alienation of our 
public lands for the decade last preceding that date was nearly 
11,500,000 acres per annum, which is approximately 1,000,000 
acres per month, over 31,000 acres per day, about 1,300 acres per 
hour, more than 21 acres per minute, or say one acre every three 
seconds, day and night, Sundays and holidays all included. Let 
us try to picture to ourselves what these figures mean. They 
mean that more than 17,000 square miles, an area considerably 
larger than one-third of the State of New York, is given away, 
practically given away, every year of our lives; nearly 1,500 square 
miles, considerably more than the State of Rhode Island, every 
month that passes; more than two square miles every hour. 
Imagine yourselves standing at the boundary, if there were such 
a boundary, between the land now the property of individuals and 
that which still belongs to the nation at large, and seeing that 
boundary moving before your eyes into the government posses- 
sions at such a rate of speed that ‘the latter were steadily shrink- 
ing, hour after hour, day after day, year after year, at the rate 
of 21 acres per minute! Such is the rapidity with which we are 
energetically squandering our most inestimable possession. Our 
property burns our pocket, as they say of a spendthrift’s money, 
and it seems that we shall never rest easy until we have dissipated 
the whole. o) 

Now, of course, you will say at once: “ Well, well, but we are 
not giving the land away; the national treasury gets something 
for it; and besides, we are developing ‘the country. What in the 
name of common sense is land good for, arable land, if not for 
civilized man to cultivate? We are giving homes to the home- 
less of all the world. There is no grander chapter in the history 
of mankind than the filling up of our great western territory with 
industrious, intelligent, free and happy people.” 

Let us consider these points. 
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The return that the government receives from the average of 
all its agricultural land parted with, year after year, comes to so 
little more than enough to pay for the actual expenses of market- 
ing it, that this return may be left out of the question. And 
then, it must be borne in mind that with ‘the rapid increase of 
population in this and other countries and the consequent con- 
stant increase in the demand for food, it is perfectly certain that 
these wild lands of ours will be worth very much more, will 
actually command a much higher value in cash, if held and sold 
only on business principles, during the time of each successive 
generation than during the time of that which last preceded it. 
We are forcing upon a market alweady fearfully oversupplied the 
property for which the future is positively certain to bring a 
vastly increased demand at vastly higher prices than can now be 
secured for it. For all practical purposes, the lands are given 
away. | ies 

But we are furnishing homes to the homeless, and developing 
the country! A great many birds have been caught with that 
chaff. A farm is primarily a factory, only incidentally—and acci- 
dentally—a home; keep that distinction very clearly and sharply 
in mind, I pray you. Of course the owner may live on the prem- 
ises; so may the owner of a cotton mill. But in every respect in 
which the occupancy of new farms at the far west affects the 
interests of the present owners of the property out of which they 
are carved, the people of the United States, each new farm is to be 
considered entirely as a new factory, entering directly into com- 
petition with those now established. 

And as to developing the country: The long life of the passion 
for accomplishing that very indefinite feat is a straight case of the 
dog’s turning round before he lies down because his ancestors 
discovered that the practice, under the circumstances then sur- 
rounding them, conduced to their well being. A century ago, no 
doubt, the country needed development; but, great heavens! what 
is the haste to develop it further just now? Are we not numer. 
ous enough, strong enough, as a people? Could any nation on 
earth dream of invading our territory? What in the world are 
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we gaining, what can we possibly gain, by this frantic, breath- 
less haste to develop, to fill up our whole country with people, 
any and every kind of people, foreigners very largely, the off- 
scourings of the earth in no small part? Whoever has leaned on 
the forward rail of a westbound Atlantic steamer and watched 
for a while the immigrants on the steerage deck below, as I have 
done many times, must pray earnestly for the day when America 
shall most definitely go out of the business of offering an asylum 
to the downtrodden of every clime. What does it profit us? For 
my own part, I think the development, the filling up, is going on 
far too rapidly to be a healthy process; and I am very sure that 
the not inconsiderable fraction that comes to us yearly from 
abroad is something that we could very, very well manage to dis- 
pense with. “ 

And now for what is after all the one main point of practical 
interest. How are we injured—we, the farmers of the Eastern 
States, and the classes that depend directly upon the farmers of 
the Eastern States for prosperity—in what way, definitely and 
exactly, are we injured by the liberality of the government in 
giving away its wild lands, our wild lands, as fast as possible, to 
anybody and everybody that will take them? 

In the first place, of course one thinks naturally of the competi- 
tion of the products of the new farms, in the markets of the world. 
I am inclined myself to the opinion that the injury in this direction 
is rather less than might be supposed, and that it is in fact very 
far from being the darkest element of the problem. The growth 
of population must of itself take care of the increased production, 
in part. The new farmers need an infinity of things that they 
cannot possibly produce. That helps manufactures; manufac- 
tures require workmen; workmen must eat; and thus the estab- 
lished farmers of the older regions will find a certain increase in 
the demand for their products, making up, in part, for the new 
supply thrown upon the market by their increasing competitors. 
And then again, the price of breadstuffs is very largely governed 
by the yield of crops abroad and the occurrences of every kind 
that take place in foreign countries. Wheat may bring a high 
price, though the American crop be immense; it may go begging, 
though our fields yield the scantiest return. Still, of course, it is 
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patent that on the whole every new State in an agricultural region 
will for a long time export a considerable surplus of foodstuffs of 
some sort, and thus act distinctly, to a certain extent, in bearing 
down the market price. Most assuredly, after making all allow- 
ances, the competition of the new regions in selling just what we 
want to sell, is a danger and an injury that must be taken into the 
account. But that is only the beginning. 

A second channel! of mischief is the absorption by the free lands 
of the men and women who ought to supply, and in the normal 
condition of things would supply, an abundance of labor, at 
moderate wages, for established farmers. The demand for trust- 
worthy farm help, at prices that farmers can afford to pay, is left 
largely unsatisfied—to the injury of the farming interest, and 
perhaps most of all to the overburdening of the wife of the small 
farmer with tasks of which hired servants should greatly relieve 
her—by the facility with which the persons who ought to supply 
it can go west and become farmers on their own account, your 
property and mine being freely offered them for that purpose. 
Why should anybody work for you, except perhaps at extrava- 
gant compensation, when the government is willing and anxious 
to make him a landed proprietor himself, without money and 
without price? 

Nor is it farm labor alone that is drawn away from its natural 
homes by the recklessness of Uncle Sam in giving everybody a 
farm. A class of people better off financially go west also and 
take their money with them, the class among whom the farmer 
‘looks for tenants if he wishes to let his property, for purchasers 
if he wishes to sell. Why should a man of some means hire your 
farm or buy it, if he can get one of his own for nothing, grow up 
with the country, and presently land in Congress and go to mak- 
ing laws for you and the rest of us? 

Now notice, please, how these three wrongs converge to drain 
the very lifeblood of the established farmer who has bought his 
farm and paid for it, or (still worse) owes something on it. The 
value of his crops is reduced by unfair and illegitimate competi- 
tion; the supply of labor that he needs is minimized and therefore 
its price enhanced; and the class among whom he ought to be able 
to find tenants or purchasers is immensely restricted. The same 
malign influences act, of course, on all his brother farmers. Their 
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profits, like his, are immensely diminished, and many of them, 
like him, are offering their farms to anybody who will pay a good 
rent or buy at.a reasonable value. Thus an unnatural and in- 
tensely pernicious competition is set up—set up by our own gov- 
ernment, mind you, for which we pay—between farmers of the 
older States, for the disposal of their property. So, of course, the 
value shrinks; the farmer falls out of the rank in the social scale 
that he ought to hold, because his property has so little money 
value; for, say what you will, a man’s standing in society is regu- 
lated very largely by his supposed financial means. And if he 
wants to borrow money on his farm, he finds not only that it will 
be valued far below what would be normally a reasonable sum, 
but also that lenders are rather loth to advance money on farm 
security at all, because the sale of such property is slow and uncer- 
tain. 
It is maddening to think of. The American farmer ought to be 
the most independent being on earth, and one of the most envied. 
Of all property in this country, a farm ought to be the most 
desired and the quickest in demand. There should be a dozen 
would-be purchasers or tenants bidding against each other for 
every farm that there is supposed to be.a chance to get. Farm 
mortgages should be the most sought for of all investments, and 
the interest should be reduced, by competition of lenders, to about 
half of what now has to be paid, while the amount that can easily 
be borrowed should be about twice what it is now. It is all very 
well to blame the farmers of the older States for bad manage- 
ment when they fail to make money, and hoot at the idea that 
“farming don’t pay.” The marvel is that it pays as well as it 
does; the glory of the eastern farmer is that he can make head- 
way at all, with this horrible burden on his back. ; 
Now consider the equities of the case. This is no sort of a sec- 
tional plea, no setting up of one part of the country or one class of 
our people as entitled to any kind of special favor from the gov- 
ernment or special protection from competition. Not a bit of it; 
nothing like it. The simple fact is just this: The public lands 
belong to the people at large, and it is distinctly opposed to the 
interest of the people at large that any more of them should be > 
brought into cultivation, because our great basal industry, the in- 
dustry on which all other American industries depend, is agricul- 
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ture, and agriculture is depressed, its profits reduced, by every 
increase of our cultivated area. 

Finally, what is to be done about it? It is too late now to 
hope for repeal of the homestead laws and similar out-of-date 
legislation in time to do much good. Ten years ago next October, 
when the journal with which I have the honor of being connected 
began the first regular attack that has ever been made on our 
outgrown and now suicidal national policy of dealing with the 
public domain, a very large area of arable land was still the prop- 
erty of the nation, and the work of giving it away, to the un- 
speakable injury of the owners, might well have been arrested. 
But I am sorry to say that it was then, as it very largely still is, 
quite impossible to rouse the class most directly interested, the 
farmers of the older States, to any sort of energetic action for 
the protection of their own well-being. Farmers’ organizations, 
as a rule, have devoted themselves to all sorts of rainbow chasing, 
or have frittered. away their energies on matters deserving enough, 
perhaps, but of very trifling consequence in comparison with the 
immense importance of attacking the one great evil. Very few in- 
dividual farmers could be induced to call up the matter in granges 
or similar bodies, or even to interview their own representatives 
in Congress and urge them to action. Considerably more than a 
hundred millions of acres—just think of it, a hundred millions of 
acres—have been given away since then, with hardly an audible 
protest from the class who were daily robbed and impoverished 
by the operation, until now it is almost within bounds to say 
that there hardly remains a desirakle homestead in any State 
washed by the Mississippi or its affluents; and they are scarce 
anywhere. Ags the last Year Book of the Department of Agricul- 
ture says, “all the best parts of the public domain have been 
appropriated, and comparatively very little good agricultural land 
remains open to settlement.” One might think we were within 
sight of the beginning of the end of the mischief, and might hope 
now for a s!ow improvement, the supply of wild land being nearly 
exhausted, while our population is increasing by leaps and 
bounds. 

Lay not that flattering unction to your soul. We are merely 
entering upon a second stage in the work of spoliation. Animated 
by an intensely selfish and narrow desire for the so-called devel- 
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opment of their own Siates and Territories at the expense of the 
great body of the nation, the people of the far west are raising 
in increasing volume, year by year, a demand for the irrigation of 
the immense area of arid lands now the property of the United 
States, that at least a hundred million acres more may be brought 
into the market to compete with your property and postpone to 
the indefinite future the time when the possessor of a good farm 
shall be, as he ought to be, an object of general envy. The demand 
for this outrageous robbery of the people takes two forms. The 
plot at first was to induce Congress to irrigate this vast area at 
the national expense—at your cost and mine—that it might be 
rendered attractive to new competitors in our own industry and 
divided among them. This scheme of open robbery, however, was 
a little too barefaced to be very dangerous. Nobody could help 
seeing that it was just like asking Congress to build factories 
and give them to any impecunious but enterprising applicant that 
came along—imagine what our manufacturers now in business 
would say to that! This plan therefore is not, just at present, 
pressed very actively, though still rearing its horrid front, in 
some form, during every session. 

But another scheme has been devised, to which it is hoped there 
w.ll be less objection. It is simply for the national government 
to give, give out and out, all our arid lands to the States and 
Territories in which they happen to lie, in order that the local 
authorities may do the irrigating themselves. Just think of it. 
These lands are the property of all the people, just as much the 
property of the farmer in the northeast corner of Maine or at the 
extremity of the Florida peninsula, as of the people who live 
around them; five-sixths of all our population are east of the 
Miss:ssippi and Missouri; and yet it is seriously proposed—yes, 
vehemently urged—that their ownership in the lands referred to 
be taken from them by force and given to the handful of people 
in the newer regions, these people themselves being chiefly the 
beneficiaries of the previous injustice of the government under 
that miserable old homestead law, that the property may be used 
directly and actively to the injury of the present owners. It is 
difficult to speak with patience of a proposed iniquity like that. 
If some of our Montana friends who are doing their best to bring 
it about were owners of valuable lots in Boston, which they pre- 
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ferred to keep vacant until a growing demand should bring an 
increase in their selling value, and the Bostonians living round 
these lots should endeavor to seize them, under color of develop- 
ing Boston and providing homes for the homeless, one can im- 
agine the indignation of the owners and the opinion they would 
express of the conscienceless rapacity of the plotters. The shoe 
is on the other foot; it is not their ox that is gored; and the 
plotting and scheming goes bravely on. 

This brings us directly to the answer to the question—no mat- 
ter about the past; what is now to be done? Just exactly this. 
Let every man of you resolve to exert himself in all proper ways 
(and there are many) to kill every bill that comes before this 
present session of Congress and every future session for the irri- 
gation under any pretense of the arid lands, or for the giving of 
them away to the States in which they lie. You can accomplish 
infinitely more than you perhaps suppose, if you will use your 
power. The editorial pages of the Country Gentleman will keep 
you constantly informed of every one of these miserable bills as it 
comes up, giving definitely the number on the calendar, the name 
of the introducer, and the committee to which it is referred. Let 
every man who hears me sit down then, immediately, and write 
a personal letter to his Senators or to his Representative, accord- 
ing as the bill makes its appearance in the Senate or in the House, 
and also to the chairman of the committee having it under con- 
sideration, invoking his active opposition. Let him ask all his 
neighbors to do the same. Let him see that his grange, or any sort 
of agricultural union with which he may be affiliated, adopts ring- 
ing resolutions of protest, and that the secretary sends copies to 
the Representative and the Senators. God helps those who help 
themselves. If the farmers of the East permit the far-western 
schemers to pursue their course of determined spoliation, enrich- 
ing themselves, indirectly perhaps, but not the less really, at your 
expense and mine, the farmers of the East must expect conditions 
increasingly unfavorable, year after year, decade after decade, for 
themselves and for their children; must expect that increasingly 
severe and unintermitted toil will yield increasingly meagre re- 
turns; and must expect themselves to descend gradually but 
steadily in the social scale till there shall be none so poor to do 
them reverence. In time, no doubt, a century or two perhaps, 
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conditions must change again, as our increasing populaticn makee 
larger and larger demands for food, while the supply of lana on 
which it can be raised becomes proportionally smaller. But there 
is no earthly need to postpone the beginning of this recovery to 
an indefinite epoch in the uncertain future. Let the farmers of 
the East put forth but a mere fraction of the power which they 
most properly hold, if they would only use it, over our national 
legislation, to stop this tremendous and tremendously cruel and 
unjust competition by the beneficiaries of our own government, 
and especially to strike at this hydra of an irrigation scheme in 
all its phases whenever it appears, and the possible prosperity of 
the vague future may be realized within our own time, in a solid 
financial return for that form of labor which most deserves the 
triple beon of a bright and hopeful youth, a contented mind at 
maturity, and a competence with honor in declining years. Not, 
of course, that any legislation, or the absence of any legislation, 
can of itself make all farmers prosperous, any more than any 
legislation, or the absence of any legislation, can of itself make 
all men honest and prevent cheating. But although legislation is 
often impotent for good, it is always, if unwise or unjust, almost 
omnipotent for evil; and at the present time unwise and unjust 
legislation creates the one only cloud in the otherwise bright sky 
of American husbandry. To prevent the enactment of unwise and 
unjust laws, having for their sole purpose the enrichment of a 
eomparatively restricted section of the country at the expense of 
all the rest-—this is the one paramount duty of the hour, 


The Man With the Hoe. 


JAMES HILTON, New Scotland, N. Y. 


Thirty-five years ago a French painter living in the little vil- 
fage of Barbizon, near Paris, painted a small picture of a weary 
peasant man, with bent back, heavy, hopeless face and work-worn 
hands resting upon his hoe. This canvas, together with “The 
Angelus ”—probably the best-known work of this artist in 
America—was hawked about Paris and finally sold to a small 
tradesman for an insignificant sum. After the death of Jean 
Francois Millet, France awakened to the fact that he had been the 
truest delineator of peasant life the world had ever known. His 
pictures were sold and resold for fabulous sums, and after many 
years the “ Man with the Hoe” crossed the ocean to America, the 
property of a wealthy Californian—(Mr. Crocker)—who paid 
for it $60,000. People who saw the little picture, dimly felt 
its pathos, but it remained for an American gentleman—Prof. 
Edwin Markham—to interpret the picture in a great poem, which 
will live as long as literature endures. He has himself told us 
that when he first saw the “ Man with the Hoe” at a loan exhibi- 
tion in San Francisco, he stood before it an hour, absorbed and 
enthralled by the sight of this sad shape, which to him seemed 
not to portray a chance peasant, a mere man of the fields, a figure 
Millet had chosen to paint simply because of its artistic possibili- 
nes, but to express betrayed humanity—the Toiler, ground down 
to the level of the brute through ages of oppression and social 
injustice. He saw in it the working man pushed to the wall by 
monopoly and greed, until he had become a mere serf, with no 
mind in his muscles and no heart in his handiwork. He saw in it 
the slow, sure, awful degredation of man, through endless, hope- 
less, joyless labor. This pathetic figure seemed to him the very 
type of industrial oppression; a being with no outlet to his life, 
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and no uplift. As he gazed, his heart thrilled with pity and 
terror over this pitiful example of humanity that had fallen down, 
and he resolved then and there to speak a word for the humbled, 
the burdened, the silenced of earth. You who are familiar with 
the poem know with what power he fulfilled his purpose. It isa 
terrible arraignment of the men who are the “ masters, lords and 
rulers ” of the world, who have failed to be fair to their brother 
of the furrow. 

Millet, who stamped his genius on the little canvas, was of peas- 
ant parentage, having worked with his father in the fields of 
France until he was 18. No one knew better than he the human 
ruin which may be wrought by years of overwork and under pay. 

Markham, the poet, was a working man also—a “hoe man” 
indeed—all through his boyhood and early manhood. He tells us 
that “the smack of the soil and whirr of the forge” are in his 
blood. 

His poem is not a protest against labor, but the degradation of 
labor, the terrible oppression of man by man. The author be- 
lieves, as every sensible person must, that labor is a humanizing 
and regenerating power when wisely directed, and entered upon 
with zeal and enthusiasm. But he knows, also, that work may be 
so hard and the burdens so heavy as to deform the body and 
starve the mind. The constant companionship of poverty and 
fear saps the energies and destroys the power which makes us 
men. 

Probably no poem in the last half century has so deeply stirre 
the hearts of thoughtful people as the one under discussicn. 
Praise and criticism have been lavished upon it indiscriminately. 
Some superficial thinkers among our agricultural brethren have 
resented certain passages in the poem, and have rushed into print 
te tell the public they were neither “ brother to the ox” or “ slave 
of the wheel of labor!” This clearly proves that they have failed 
to grasp the deep meaning, the great purpose of this modern ex- 
ample of “holy writ.” To me it is a clarion cry for justice! A 
mighty plea for the socially submerged, for the unfortunate many 
who are ground and bruised and broken on the wheel of life, that 
the few may have more than they need of food and shelter and 
life and light. 
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Critics have insisted that we. have no peasant class in our 
young, rich, independent America; that the principles of our gov- 
ernment and the spirit of our institutions forbid that we ever shall 
have. While disposed to accept the optimistic view of this ques- 
tion, I must, nevertheless, call attention to the fact that America 
has imported plenty of stock from which such a class may breed. 
A tour through the West will show that our prairies are already 
thoroughly planted with the seed of a European peasantry. Free- 
dom and liberal education must be depended upon to leaven this 
lump. It would indeed be difficult to believe that our American 
farmer or farm laborer could ever degenerate into the poor crea- 
ture of the picture and the poem. For myself, I regard life on a 
well-conditioned farm a wholesome discipline for mind and body. 
I do not believe it is generally felt to be a hardship even from the 
view-point of the “hired man.” In New York State he certainly 
receives a fair share of the profits of the farm, and has none of the 
responsibility of management. The farmer has his troubles and 
grievances, but if called upon to name the class most deserving 
of pity, I would not look for it in the fields of agriculture, but 
turn to our brother of the mines—that underground world where 
human lives are worn away in brute ignorance of all that makes 
the glory and sweetness of life! Human beings living like the 
denizens of an ant-hill, without the ant’s share in the benefits of 
his labor! 

The French peasantry which the Barbizon painter portrayed so 
well, is not a recent growth, but the product of powerful causes 
and conditions, whch have been operating in France for more than 
two centuries. Demolius, the French sociological writer, tells us 
that the chief cause of the demoralization of agriculture in France 
is due to the desertion of this profession by large land-owners, and 
the abandonment of country for town life. There ‘s no country 
in the world where agriculture is so forsaken and discredited as it 
is in France. This result may be looked for in any country where 
the people become estranged from rural life and regard living on 
a farm as the gloomiest exile. No one can doubt that the profes- 
sion of agriculture is important and necessary to a successful 
social system. It should and must, therefore, demand skill and 
intelligence in its followers if we would save it from the demoral- 
ization and decay which is apparent in France. 


bo 
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The so-called commonest professions in our system—agricul- 
ture, industry and commerce—represent the most vital and essen- 
tial part, because through these are procured the daily bread, upon 
which all other work depends. If these professions are made to 
suffer, the whole social body must suffer; if they decay, the social 
body must decay, as surely as the physical body decays if not 
properly nourished. If necessary we could probably live without 
lawyers, without journalists, without officials, even without phy- 
sicians, but we could not live long without the farmers, who pro- 
vide the food, nor without the manufacturers, who furnish the 
objects and implements of essential use; nor without the traders, 
who distribute indispensable goods to the places where the de- 
mand exists. It is good for us to realize sometimes that we are 
quite as important to the world as the world is tous. Agriculture 
is the most stable of all professions. It is not subject to sudden 
changes like industry and commerce. It presents a regular rou- 
tine from sunrise to sunset. A farmer who permitted his cows to 
go unmilked would court disaster as surely as a manufacturer 
who would allow the machinery in his mills to run without atten- 
tion or service. The man with the milk pail may not go down to 
posterity in a great picture, but he has his uses. 

Some farmers have a great fear of competition. The very word 
somehow seems to express hard conditions—especially when it hap- 
pens to affect us personally. Nevertheless, competition brings 
about some good results. It compels people to greater industry. 
It keeps things moving. ’ Some one has said that man is as lazy 
as he dares to be, and one of the early fathers thought that lazi- 
ness must be the “ original sin,” it is socommon. Prof. Hender- 
son says: “The tendency of competition is to starve out ‘the 
feeble, the slow, the indolent, and to give the world and its soil to 
the healthy, the vigorous, the cunning, the inventive.” If this be 
true, competition and kindred evils will eventually create a “‘ Man 
with the Hoe” class in America. A system which serves to 
“starve out ” any of our people should be abandoned. The altru- 
istic plan is better; help the feeble, encourage the slow and indo- 
lent, rather than trample them in the dust to perish, as the race 
moves on to finer achievements. 

The endowment of faculties is so unequal that the fortunes of 
men must be unequal also. Abraham Lincoln stated this princi- 
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ple very clearly when he said, “ Property is desirable, is a positive 
good in the world. That some should be rich shows that others 
may become rich, and hence is just encouragement to industry and 
enterprise.” It is the criminal misuse of wealth which irritates 
the public mind, yet there never was a time in the history of the 
world when the possessors of great wealth were doing so much 
for society and for the poor. Men are coming more and more to 
comprehend that their fortunes are held in trust; that wealth 
has been given them for the divine purpose of helping and mak- 
ing better the world in which we all must live. There is danger 
and menace in idleness, whether forced or voluntary. 

It is natural for healthy men to like work, bodily exertion, stren- 
uous struggle. Our college-bred young men must row a boat, 
play baseball or kick a football. If our field work could be done 
with the same spirit of zest and good cheer, it would go far to 
solve the labor problem for the farmer. Once there was a wise 
father who induced his young son to cut down a whole field of 
mullein and other noxious weeds by telling him they were hostile 
Indians to be exterminated. Imagination is a very good thing to 
cultivate—in moderation. 

Industrial prosperity will not be permanently established until 
the wages, profits and perquisites of the agriculturist are large 
enough to tempt men voluntarily to adopt that profession; until 
the State and government shall reduce to a minimum its own pre- 
rogatives, thereby attracting young men to independent callings 
which demand individual effort and personal exertion; in brief, 
not until we have a social state in which the politician and the 
idle man shall receive less consideration than the farmer, the 
manufacturer and the trader. 

It would be a great help to American agriculture if we could 
make rural life fashionable here as it is in England. When the 
English tradesman or manufacturer has made his fortune, he 
immediately seeks the country and becomes a landed proprietor. 
To possess a country place is a sure indication of prosperity and 
success. It frequently opens the social door to his family which 
otherwise they could never hope to enter. Our American farmer, 
and village merchant, take a different view. He and his family 
cften spend their best years working and saving, in the hope of 
one day being able to reside in that mecca of their ambition—the 
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city. If we must adopt English customs, in the name of all that 
is sensible and sweet and sane, let us cultivate the English love 
of rural life. To do this we must make our rural regions lovable 
and attractive. English roads, and walks, and hedgerows, can- 
not be made in a season, but not one of us is too poor or too 
busy to do something to improve our premises. Plant a tree where 
shade is needed; set a shrub in that ugly corner; trim out the 
undergrowth, and keep the grass cut. Lend a hand to help your 
wife or your mother with her flower-bed, and praise it, too! When 
I see a bright patch of flowers growing near a dull little farm- 
house, I feel like lifting my hat to the woman within. She may 
be poor and plain, but in her soul there lives a love of beauty, and 
color, and fragrance, to which I gladly do reverence. Everything 
which makes for happiness and contentment adds a note of music 
tc the harmony of life. 

The importance of keeping the women of our households cheer- 
ful and happy and healthy cannot be overestimated. If the 
daughter of the house goes away to school and absorbs something 
of art, music, literature or science, let her be generous in bestow- 
ing the riches of her attainments on the home circle, not in a way 
tu irritate and embarrass, by reminding them of their own defects 
in education and opportunity, but with a heart-felt desire to give 
them happiness, and to apply her accomplishments to improving 
and beautifying the home. Many a hard-working, self-sacrificing 
mother, doing her homely tasks day by day, is soul-starved for — 
sympathy and appreciation which her worldly minded daughter 
is too thoughtless to give. Make the mothers happy. If the coun- 
terpart of the “Man with the Hoe” exists in America, he is the 
outgrowth of industrial and agricultural misfortune. Hard, un- 
remunerative labor may always be depended upon to breed discon- 
tent and degradation. If we would lessen the number of this 
class, we must cure conditions which kill and degrade a man, 
whether his sphere be the mine, the mill or the farm. We must 
encourage legitimate industries. We must establish agriculture 
as a permanent and self-respecting profession in which the wisest 
and strongest may engage with pleasure and profit. Agriculture 
that is conducted by weaklings will decay and degenerate. The 
hoe and the hammer, the pen and the paint-brush have each @ 
part to play in the world’s work; and it is my hope and belief that 
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in the enlightened judgment of the future each will be accorded 
equal honor if wielded well. 

The regeneration of the race must come through the energy and 
heroism of the plain people if it come at all. It will not come in 
any sudden, miraculous fashion, but must be the slow, sure 
growth of civic honesty and brotherly love. Let us all, then, 
pledge our best endeavors— 

Ch see 


To hush and heroize the world 
Beneath the flag of Brotherhood unfurled.” 


State Agricultural Society. 


By W. B. Toouey, Cornell University, Ithaca, N. Y. 


ITS HISTORY BRIEFLY OUTLINED. 


[Other brief sketches of the history of the New York State Agricultural 
Society may be found in the first volume of the transactions of the so- 
ciety, in the report of the U. S. Commissioner of Agriculture, 1875, and 
in volume II of Public Service of the State of New York, edited by Hon. 
Paul A. Chadbourne, D. D., LL. D. Also a history of the farmers’ insti- 
tute movement may be found in the volume of Transactions for 1895.] 


Now, at the beginning of the Twentieth century and at the time 
of a great crisis in the history of the New York State Agricul- 
tural Society, is a fitting occasion to look back over its previous 
history and to note the influence it has exerted in improving the 
condition of the American farmer. 


The present society has grown from the work of earlier organ- 
izations. In 1791, there was organized “ at a meeting of a respect- 
able number of citizens at the Senate Chamber in the city of New 
York” a “Society instituted in the State of New York for the 
promotion of Agriculture, Arts and Manufactures,” and Chan- 
cellor Livingston was chosen president. The chief object con- 
templated by this Society as then organized was the publication | 
of practical papers. May 1, 1804, the original charter expired. 
In the new charter, which was granted April 2d of that year, the 
name was changed to a “Society for the Promotion of Useful 
Arts in the State of New York.’ The Society was, however, 
practically unchanged, although it was intended that, besides the 
original object, namely, that of publishing practical papers, the 
organization should establish an experiment station and found 
a library. Neither of these objects, however, was effected. The 
four volumes of Transactions in which the above mentioned 
papers were published appeared in parts and at irregular in- 
tervals from 1792 to 1819, etc. The first and second volumes deal 
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largelv with Agricultural subjects, the third deals almost en- 
tirely with mechanics, while the fourth volume is miscellaneous 
in character. Among the contributors may be named Robert R. 
Livingston, Ezra L’Hommedieu, Samuel L. Mitchell and Simeon 
DeWitt. These men laid the foundation of a great work, but the 
society they founded was not destined to carry it further; for in 
1824 it “lost its agricultural character and became merged in 
the Albany Institute.” 

In the meantime the acuta interests of the State were 
transferred to another organization. April 7, 1819, the Legisla- 
ture appropriated $10,000 per annum for two successive years to 
be awarded to farmers in premiums by the county agricultural 
societies which should raise an equal amount by voluntary sub- 
scription. The act further provided that each county society 
should choose one member to a board of agriculture which should 
annually publish a volume at the expense of the State “to be 
distributed to the good people.” The board organized January 
10, 1820; and, the annual appropriation being extended to six 
years, continued its work until April, 1825. Three volumes, 
similar in character to the Transactions of the former society 
were published in 1821, 1823 and 1826. 

In February, 1832, eighty-seven “zealous and enlightened 
friends of agriculture” met at an “ agricultural convention ” in 
the capitol and organized the New York State Agricultural So- 
ciety with LeRay deChaumont as president. April 26, 1832, seven 
years after the Board of Agriculture went out of existence, this 
new society was incorporated by act of the Legislature. The chief 
work of the society as then organized was the publication of 
agricultural essays, although at the second meeting, February, 
1833, a memorial was presented to the Legislature asking that 
provision be made for an agricultural school, and a resolution 
was adopted that a fair be held in Albany and also in New York 
during the following autumn. Accordingly, on the second Thurs- 
day of October, 1833, the New York State Agricultural Society 
held at Albany its first and only fair until after its reorganiza- 
tion in 1841. This fair, it was said, “ although the first, fully met 
public expectation.” The agricultural essays referred to above, 
together with the proceedings of the society were published in the 
“ Cultivator,” a monthly journal founded by the society and circu- 
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lated among the farmers at a nominal price. The first number 
appeared March, 1833, with Jesse Buel, J. P. Beekman, and J. D. 
Wasson as committee of publication. The Cultivator soon be 
came the individual enterprise of Jesse Buel and shortly after 
his death was combined with the Genesee Farmer under the 
editorship of Willis Gaylord and Luther Tucker. In the pages of 
this journal were printed the foremost agricultural thought of 
the time, and many articles, especially those of advice to young 
farmers, are of great value even at the present day. 

However lasting the influence of the society through the pages 
of the Cultivator may have been, for several years little else was 
done save the holding of annual meetings in Albany. Gradually 
the members became dissatisfied with these petty results, and the 
more progressive thinkers began to see that the society must 
start its work on anew basis. February 10, 1841, a reorganization 
was effected and the following suggestive clause inserted in the 
constitution: “ The society shall hold an annual cattle show and 
fair.’ This movement owed its success to the indefatigable ex- 
ertions of a few men, among whom may be mentioned Ezra P. 
Prentice, Luther Tucker, Benjamin P. Johnson, Joel B. Nott, 
Alexander Walsh and J. J. Viele. The success of their efforts 
was due, first, to an act of the Legislature appropriating the sum 
of $8,000 for the term of five years for the promotion of agricul- 
ture and household manufactures in the State. This amount was 
apportioned as equitably as might be among the county societies, 
and $700 was allowed the State Society. Another strong factor 
tending toward the success of this new movement was the annual 
fair made possible by the above appropriation. 

These fairs, beginning at Syracuse, September 29 and 30, 1841, 
have been held every year since with almost invariable success. 
For almost fifty years it was held at various places throughout 
the State. In 1889, however, the society made provision for 
permanent grounds at Syracuse, and there the State fair has, be- 
ginning with 1890, since been held. These fairs, by enabling the 
farmer to hear the thoughts and see the products of the foremost 
agriculturists of his day, have had an educational value which 
has started many a man on the road to success. 

The holding of fairs, however, has not been the only great 
work of the State Society. In its published Transactions are 
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articles on almost every subject connected with agriculture, such 
as tillage, grasses, stock husbandry, horticulture, entomology, 
household arts and in the earlier days silk culture was given a 
prominent place. The first volume of the Transactions ap- 
peared in 1841. Thereafter the Transactions were published an- 
nually until and including the year 1871. Other volumes fol- 
lowed in 1876, 1882 and 1886. During the next three years three 
volumes were published in pamphlet form. Beginning with 1890 
the proceedings of the society were published under the title of 
Annual Reports. Of these nine volumes have appeared. The 
later volumes have given quite extensive reports of contemporary 
agricultural and kindred societies in New York State, and since 
1893 have been largely devoted to farmers’ institute work. 

Indeed this farmers’ institute movement was started and for 
several years carried on by the State Agricultural Society, 
though now under the State Agricultural Department. Through 
the efforts of Professor I. P. Roberts of Cornell University and 
J. S. Woodward of New York a farmers’ institute was held at 
Ithaca in January, 1886. This first attempt was so successful 
that the society set aside $1,050 from its funds to be used 
the following winter in inaugurating this movement. Ac- 
cordingly during the winter of 1887, institutes were held at Lock- 
port, Ithaca, Oswego, Batavia and Schenectady. The success of 
the movement exceeded the expectation of even the most optim- 
istic among its supporters, and later results have given ample 
proof of its value to the New York farmer. 

Beside the work already enumerated, the society has con- 
ducted extensive trials of agricultural implements and machinery. 
It appointed commissioners to enquire into the cause and treat- 
ment of contagious diseases, among which may be mentioned the 
contagious pleuro-pneumonia of 1859, the rinderpest of 1886, the 
plague of bovine abortion in 1867, and the epizoétic apatha of 
1870. These were promptly taken in hand and valuable work 
done for the live stock interests of the country. Another matter 
of historic interest is the publication, 1850 to 1873, of a monthly 
journal in which appeared the work of the various committees, 
current events and other brief matters of agricultural interest. 
In mentioning the factors which have contributed to the success 
of the New York State Agricultural Society, the annual meeting 


« 


220 Bureau oF Farmers’ INSTITUTES. 


in January must not be forgotten. Here the strongest men of 
our State have met together for a common purpose, namely, that 
of helping the farmer to a better condition in life. This is a 
noble work, and it has been nobly done. 

At the present time it seems that this grand old organization 
is on the wane. The State Agricultural Department has little by 
little taken unto itself the work of the society until, to quote 
from a leading agricultural journal, “last year there was nothing 
left for the State Society but the management of the State fair.” 
Difficulties of a financial nature, which need not be mentioned 
here, have also presented themselves. It is to be hoped that, 
these difficulties passed, new work will be found and the New 
York State Agricultural Society may again flourish as in days 
of old. 


Farming on the Island of Jersey. 


By I’. S. PEER, Author of “ Soiling, Ensilage and Stable Construction.” 


To say the peasant farmers on the Island of Jersey (many of 
whom can neither read nor write) are the best and most scientific 
farmers in the world, sounds like a contradictory statement, a 
very boastful one to say the least. I make the statement on my 
own account, for I have never heard it said of them nor do the 
islanders set up any such claim. They are quite unconscious of 
the fact themselves, as only a very small proportion have ever 
been away from home to the extent of crossing the channel that 
separates the island from France or England. I call them the 
best farmers in the world for the simple reason that they make 
their farms produce more per acre than any other farmers I ever 
saw or heard of. To grow large crops on land that has been 
under cultivation since long before “the morning stars sang to- 
gether” may be called the art agriculture, and if, as Lockhardt 
says, the science of farming is to take large crops from the soil 
and leave the soil in better condition for the succeeding crop 
than it was before the crop was taken, then of all men the 
peasant farmers of the channel islands must be considered most 
scientific, for the fertility of their farms has steadily increased to 
meet the requirements of their increasing numbers and their in- 
creasing wants. 

The little Island of Jersey is only fourteen miles long and four 
to seven miles wide, a good sized western farm. There is, how- 
ever, a resident population of 55,000, and that this island is able 
to support its own inhabitants and feed 40,000 to 50,000 visitors 
annually, is something wonderful. When I tell you that in addi- 
tion to this there is exported from the island yearly between 
three and four million dollars worth of farm and garden produce, 
no one will question that these island farmers deserve the dis- 
tinction that I have given them. 
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Early potatoes and cattle are the principal farm products; the 
potato crop alone that was shipped from the island this year 
brought £445,872 or $2,175,855. There is on the island, all told, 
about 25,000 acres. There is of course a great deal of waste land 
along the coast so that there is only about 10,000 acres of land 
worked or tilled by farmers. There are 1,200 farmers and the 
average sized farm therefore is about eight and a half acres. On 
an eight-acre farm there will be, say four and a half to five acres. 
of potatoes (followed by a crop of roots same season) an acre or 
acre and a half of grass, and on the balance of the farm, oats or 
meadow, garden and buildings. The farmers pay from forty to 
seventy-five dollars per acre annual. rent, and 300 bushels of 
early (partially grown) potatoes is considered a good crop, while 
400 bushels and even more is not uncommon. I am afraid to tell 
the truth as to the number of tons of mangolds that are produced 
per acre, after the potato crop, without additional fertilizers. 

How is it possible to grow such crops on such a small piece of 
land, support such a large population and export over three mil- 
lion dollars worth of produce yearly, at the same time to in- 
crease the fertility of the soil so as to produce such crops? I 
reply by keeping a large number of live stock for the manu- 
facture of barn-yard manure. Incredible as it may seem, on these 
10,000 acres there are owned—according to the last census— 
11,891 Jerseys, 2,343 horses, or 14,234 head of stock, to say 
nothing of pigs and poultry. The farmers buy some com- 
mercial fertilizers and draw a great many tons of sea weeds 
gathered on the sands when the tide is out which they spread on 
their meadows and grass land, but their principal reliance is barn- 
yard and liquid manure. I doubt if there is a farm on the island 
without a liquid manure cistern, the contents of which is pumped 
into a hogshead, on a two-wheeled cart and distributed on the 
grass and meadows. 

But how can they feed such a great number of cattle from so. 
small an acreage of grass land, when potatoes and other crops 
occupy about two-thirds or three-quarters of the land, where 14,- 
234 head of live stock is nearly an animal and a half per acre 
for every acre farmed? By adopting a strict soiling system only 
the milch cows are allowed to go to pasture; these are soiled or 
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tethered out, beginning at one end of a field; each cow mows 
her own swath across it. She is moved on once or twice a day 
according to the size of the grass and makes a clean sweep of 
everything within reach of her leather rope, which is about 
twelve feet long. The growth of grass is something wonderful. 
The cattle feed across these fields six or eight times during the 
season, and even then portions of the field often gets the start 
of them and is cut for hay. All the young things are kept in 
the stables and fed on roots. Mangolds are also fed night and 
morning to the milch cows that are usually housed during the 
night. Roots are probably 75 to 80 per cent. of a cow’s feed dur- 
ing her lifetime on the island. In the winter she gets in addi- 
tion a little hay, possibly two pounds, night and morning. 
Not only are these islanders the best and most scientific farmers, 
but their system of selecting and breeding is also ahead of that 
of any other community. It has brought to that little island 
millions of dollars and is likely to continue to do so for genera- 
tions to come. Nevertheless they are largely without books or 
education. I doubt if there are over a dozen copies of agricultural 
papers subscribed for by the farmers on the island. How can 
their great skill as farmers, breeders and gardeners be accounted 
for? Their methods in some respects are very primitive and have 
doubtless been handed down to them from the teachings of pious 
monks who were said to be very learned men and particularly 
fond of agriculture. They experimented and taught it to the 
young men and orphans who were brought under their influence. 
The ruins of several Dervish temples of great antiquity still re- 
main as evidence of these priestly orders. While their pupils 
were kept purposely ignorant of all book learning they profited 
by the lessons of their learned teachers. This probably is the 
foundation of their agricultural training, but necessity has been 
the great teacher. How to feed their ever increasing numbers 
has been the problem, and this has been accomplished only by 
keeping the greatest number of cattle making the greatest 
amount of barnyard and liquid manure, which, as before stated, 
is made possible by adopting a strict soiling system. 
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Plowing. 

I have said the islanders were the most scientific farmers, yet 
if I could show you one of their plows, you would laugh. 
It is anything but a scientific implement, for instead of the long, 
graceful, easy lines of a modern light draft American plow, it is 
very large and heavy, with the mould board about as blunt as it 
is possible to make it. It takes six horses to draw one of these 
plows, but if it is not scientifically built it does most scientific 
work. While an American plow turns a furrow that is so easy 
and gradual that the ground is barely cracked in the turning, the 
islander’s plow, pulverizes the ground thoroughly. The plowing 
season is the great event of the year, the farmers changing 
work, aS no one man has horses enough to do the job properly. 
First they plow a furrow about four inches deep and fourteen 
inches wide with four horses; then a heavier plow follows in the 
same furrow with six, seven and sometimes eight horses attached. 
This plow goes eight to ten inches deeper and the same width as 
the lighter plow. The ground is so thoroughly pulverized that 
nothing more is done to it except that boys and men walk along 
the furrow and knock to pieces any lumps that work to the sur- 
face. The whole seed bed from top to bottom of the furrow 
(twelve to fourteen inches) is more like an ash heap than a plowed 
field; no harrowing is needed, not a foot touches it until the day 
for planting; in fact it would be almost impossible for a horse 


to travel across it. 
Planting Potatoes. 


“The spuds,” as they call the seed potatoes, are carefully lifted 
from the ground where they are left to ripen. Later they are 
sorted and set, with the eye-end up, in trays. These trays are 
corded away in some outbuilding adjoining the stables, and by 
spring there is one strong sprout an inch and a half or two inches | 
long growing out of this eye end. These trays are carted to the 
field and the potatoes planted by hand, one at a time. First a 
line is stretched across the field and men with shovels throw out 
a trench, using the line asa guide. Women follow and dust a lit- 
tle commercial fertilizer along the trench; other women and boys 
come on with a tray of potatoes and set each one upright in the 
row. The trench is about four inches deep, so that the sprout 
on the potato is very near the top of the ground when covered. 


Guernsey cow, Vrangue’s Favorite IV 1923, P. S., R. G. A. S. Property of Alfred 
Le Patourel, La Ramee. Island of Guernsey. 
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This planted trench is filled by the ground taken from the next 
trench. The potatoes are always planted whole, five or six inches 
apart in the row, and rows ten to fourteen inches apart. In 
four or five days—if the weather is favorable—you can see a leaf 
breaking through the ground so that one can distinguish the 
rows. The cultivating is done mostly by hand, as the rows are 
too narrow to admit using a horse; however, some of the larger 
farmers plant so as to cultivate with horses. It is no uncommon 
sight to see a man and a woman or three women hitched tandem 
to a cultivator and at work in this way day after day. 

When an American has spent a few weeks on the Island of 
Jersey and sees the enormous crops they take from the soil it 
makes him think that as farmers in America we hardly know our 
agricultural A, B, C’s, and that with all our Agricultural College 
Experiment Stations, patented machinery, books and learning, 
we are way behind the times in knowing how to increase and 
maintain the fertility of our farms. Is that saying too much? 
Let me call your attention to the fact that the average wheat 
and corn yield in America has steadily declined until it is only 
about thirteen bushels per acre. 

What do we know about agriculture in America compared with 
these unlettered islanders? Nothing. Any fool can rob his farm 
of its fertility and live for a time off of the fatness of a virgin 
soil, but it takes a farmer, an agriculturist, to restore it, to in- 
crease it and to “ farm it’ so as to win it back to productiveness 
with ever increasing power. 

I can not close this article without calling the reader’s atten- 
tion once more to the prime cause of the islanders’ success, i. e.: 
The great number of cattle they keep, which means a great 
quantity of manure, which means great crops, all which is 
made possible by adopting the soiling system for their cattle. 
I may also add that there is no system or farm practice that will 
teach a person the art and science of agriculture in this country, 
as will the adoption of a strict soiling system for his cattle. 
First of all, it enables him to keep four or five head of stock on 
land where by pasturing he could support but one. This means 
that he is producing four or five times as much fertilizer (barn- 
yard manure) in quantity as formerly and at least ten times as 
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much when the quality is taken into account. This enables him to 
grow larger crops each year. Instead of spending half of his prof- 
its for commercial fertilizers, he manufactures his own. He sees, 
as he never saw before, the necessity of increasing the fertility 
of his farm. He discovers that the first essential to successful 
farming is to feed his growing crops liberally; not to see how little 
he can do for them, but how much. Instead of trying to get 
something from nothing he turns squarely about and the manu- 
facture of barnyard and liquid manure absorbs his attention to an 
extent he never dreamed of before. There is nothing in the world 
like the adoption of a strict soiling system to teach any man, be 
he learned or ignorant, the true principles of agriculture, and it 
is to this one thing, i. e. “ Soiling ” (forced upon them by neces- 
sity) that makes the channel island farmers the best and most 
scientific agriculturists in the world. 


The Ideal and Real in Life. 


By Evita F, FLANDERS, DeWittville, N. Y. 


Although this is a very practical world, and the tendencies of 
the men and women in it lean mainly toward the practical side; 
yet sentiment is not a rare thing, and ideals are as numerous as 
reals. 

We are all castle builders. All in youth had a fairy ship at 
sea freighted with the brightest hopes and possibilities our youth- 
ful fancy could picture, but to none of us perhaps has come the 
realization of our fond day-dreams. Our castles may have crum- 
bled into dust, and our ships, like the fairy phantom ship of old, 
may still hang in the horizon, never advancing toward us. 

Our realizations have perhaps been very different from our 
anticipations, yet for all this, our high ideals have urged us to 
a higher plane of thought and action. Every result of import- 
ance must exist in the mind before it can exist in reality. The 
beautiful statue was an ideal hidden away in uncut marble until 
the sculptor’s chisel set it free. The poet’s masterpiece was but 
a floating dream until with patient art he brought it forth. 
Columbus reared a castle and started in search of it. It was 
only an aircastle when Morse pictured to himself the lightning, 
carrying news from place to place, but through his effort it be- 
came a reality. ‘“ Dreaming comes before labor, but labor alone 
makes it worthy.” Youth is the period when we live most in 
the world of fancy and idealism. Henry W. Longfellow tells us 


“Each man’s chimney is his golden milestone, 

Is the central point from which he measures every distance; 
Through the gateway of the world around him 

In his farthest wanderings still he sees it, 

Hears the talking flame, the answering night wind as he heard them 
When he sat with those who were but are not; 

Happy he whom neither wealth nor fashion, 

Nor the march of the encroaching city drives an exile 

From the hearth of his ancestral homestead. 

We may build more splendid habitations, 

Fill our rooms with paintings and with sculptures, 

But we cannot buy with gold vg 
The old associations.” } 
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The wisest and best in all ages, too, unite in telling us that 
from our early homes emanate the most potent and far-reaching 
influences of life. We may wander far and wide, life may bring 
us the best of all she has to give—friends, influence and wealth— 
yet nothing interests us so much as the scenes and friends of 
childhood. If the child’s mind be like wax, to receive impres- 
sions, it is also like adamant to retain them. 

It is related concerning the eminent French writer, Victor 
Hugo, as he lay dying, and all France bent low to catch the 
whisper of his words that he spoke almost invariably in Spanish 
and of his happy boyhood days spent in Spain. As the light in 
his eyes grew dim, the gifted man dreamed only of his boyhood 
when he wandered care-free, and the world thinks of Hugo 
to-day, not at the pinacle of his power as one of the best writers 
of his time, but as a man loving above everything else, the 
memories of a happy childhood. 

In the quiet and seclusion of home our children form their 
best ideals. How important then that these influences are the 
best; how important that the general line be one of the highest 
culture and refinement, that the moral and religious character 
be considered of the gravest import. 

A few years ago I read that wonderful book, “The Greatest 
Thing in the World,” by Prof. Henry Drummond. I was so ab- 
sorbed in it that I read it not once, but twice. It has found its 
way into several foreign languages; and the thoughts on right 
living and the great universal law of love to all mankind are 
unsurpassed. It is a great thing to be able to live at our best, 
particularly in our homes. 

In no profession perhaps is the difference between the ideal 
and the real more apparent than in that of farming. It is to 
many a pleasing ideal to picture themselves on a fine well-tilled 
farm, surrounded by fruitful orchards, well-kept gardens and 
fertile fields. But it is decidedly practical, in these times of close 
competition and scarcity of capable help, to the man whose brain 
must devise the best ways of tilling his soil, caring for his fruit, 
and rearing his stock so as to give to himself and family a fair 
and remunerative return for labor expended. 

We sometimes hear the expression, “ Farmers are ignorant.” 
Concerning this a recent publication says: “Are they? Indeed! 
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In forms and fashions and artificialities they may be lacking, 
but in respect to good solid knowledge the successful practical 
farmer of to-day becomes a sort of encyclopedia. He is practi- 
cally a “‘ physiologist, a veterinarian, a botanist, an entomologist, 
even a chemist;” at the same time he is a mechanic, learning the 
care and use of machinery. Truly there is no class that needs or 
possesses such varied and practical knowledge as agriculturists. 
By many they are underestimated, but Longfellow very sagely 
says: “I do not pity the misery of a man underplaced, that will 
right itself presently; but I pity the man overplaced.” 

Farm homes are preéminently places where self-culture may 
receive its highest incentives. The primary reason for this is 
the fact that there are fewer outside influences to distract the 
mind. Many complain of the isolation, and say farm life is lonely 
and out of the world. This is certainly true to those who make 
no effort to form a “ Home out of a Household,” but to the men . 
and women who provide their families with the best newspapers 
and books which can now be purchased at comparatively small 
expense; to those who provide home entertainment for their chil- 
dren, who in short live at their best, the farm home offers ex- 
cellent advantages for the early training of good citizens. When 
we learn from statistics that nine-tenths of the crimes in the 
world are committed between sunset and sunrise, we need be 
thankful that our farm children are away from the proximity 
of associations which draw them from home. 

Some complain that it is too hard, involving too much care and 
labor; now this reminds me of a little advice given many years 
ago. A young man wrote to Henry Clay, I think it was, asking 
his advice in regard to the choice of a profession. ‘I want some- 
thing that will be easy,” wrote the young man. The answer 
that he received was very much like this: “ My young friend, 
don’t choose the law; some of our hardest worked men are law- 
yers. Don’t choose medicine; there is a great amount of labor 
involved there. Don’t choose the ministry; a successful pastor 
isa very busy man. Don’t be an editor or an author; many work 
hard for years before they are fairly recognized. Don’t be a 
scientist or explorer, there is nothing easy about that. Alas, 
my boy, in this busy work-a-day world there is small chance for 
the young man who makes his ease first in consideration. History 
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records it as a fact that the successful men and women are the 
busy ones.” 

I was impressed with this fact when recently reading the biog- 
raphies of the new representatives in Congress, who took their 
seats for the first time on December 4th. Many of these new 
members are emphatically self-made men. The number of coun- 
try-born members representing city districts is surprising. It 
brings to memory, says the Buffalo Express, the fact that most 
of the presidents of the United States—in fact most of the coun- 
try’s greatest men were country born. Truly, many, very many, 
of the most useful men and women the world has ever known 
have passed out from the culture and quiet of farm homes to 
mingle with the world—thereby ennobling and enriching all with 
whom they came in contact. 

In a recent publication I noticed this article: Among the moss- 
. grown, stereotyped jokes in the great cities, none is more popular 
than that which refers to the farmer as a “ hayseed,” and makes 
sundry more or less humorous reflections on his ignorance of 
worldly ways. But when you come down to the solid facts, the 
city chap is not so torrid after all; and what he does not know 
about the most simple and natural things would fill a book. 
Even in cultured Boston, the ‘‘ Hub of the Universe,” where wis- 
dom abounds and knowledge has its home, this ignorance is 
astounding. Some time ago a large number of school children 
were examined on various subjects, and some of the results were 
startling. Thirty-three per cent. of these children on entering 
school had never seen a live chicken, 51 per cent. had never seen 
a robin, 75 per cent. had never seen a growing strawberry, 71 
per cent. of the Boston children had never seen growing beans, 
even in “ bean-eating Boston.” Their school text-books are basea 
on country life, and the city child knows nothing in the large 
cities of the real life there. In the face of these facts one can 
readily understand how it is possible for many of our farm boys 
and girls to compete fairly and often outstrip those bred in the 
city, when placed side by side with them, which is a conceded 
fact by many of our best educators. 

The knowledge gained by daily association with the flowers 
and plants, the birds and bees, the fields and the animals feed- 
ing quietly therein, broaden and enrich the childish minds, and 
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make them more receptive to practical knowledge. We live in 
a State of whose people and institutions we may well be proud. 
She stands first in professional education, and one of the first 
in all general education. The farmers are not neglected. There 
is a special course on agriculture at Cornell University, there is 
a home course of instruction, of recent introduction, where the 
student may pursue his studies at home. There is the Experi- 
- ment Station at Geneva, from which are sent valuable bulletins 
to all farmers desiring them, free of charge. Prof. W. H. Jordan 
of this station, has secured a very strong corps of scientific work- 
ers. Mr. Harding of Wisconsin, has been secured as dairy bac- 
teriologist, he having given especial attention to the study of 
bacteria, both in this country and in Europe. Mr. George A. 
Smith of varied and wide experience, has been secured as dairy 
expert. There are farmers’ institutes at the expense of the State, 
where experts are sent to deliver lectures and answer questions. 

A successful farmer must keep up with the times. He must 
not stay at home and sit by the fire, and wonder what they are 
talking about down at that farmers’ institute, and what those 
professors will have to say. He must go down with questions, 
and paper and pencil in hand and make the best of his advan- 
tages. He must not be contented to farm merely as his father 
and grandfather did before him. Times have changed, and he 
must study the value of fertilizers, and when the suave phos- 
phate agent comes along, must know something of the value of 
various phosphates, which he can find from the helpful bulletins 
sent out, and know that he does not take sand for a good speci- 
men, nor should he be so easily overruled as to neglect the valu- 
able fertilizing elements of his own farm, and buy instead a com- 
mercial fertilizer of doubtful value. 

Past National Master Brigham, at the National Grange, held 
in Harrisburg two years ago, stated that the development of the 
farmers’ bulletins had been most rapid. Special appropriations 
were first made for them by Congress, the members of which 
are entitled to two-thirds of the number printed for distribution. 
Soon, however, members of Congress solicited and obtained 
nearly four-fifths of the total number, more than 2,400,000 copies; 
an increase of half a million over the year previous were then 
printed, and the demand bids fair very soon to exceed the supply. 
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These are encouraging signs of the times, and when we read that 
nearly forty per cent. of the voting population are farmers, and 
may decide the result of every election, it is of great importance 
that their power be wisely exercised. 

Farmers’ organizations aid greatly in concentrating force. In 
Michigan particularly, there are many prosperous and influential 
farmers’ clubs. Probably no other state in the Union has so 
many. Several years ago these clubs were brought together into 
a State organization, which has proved remarkably successful. 
It is safe to say no other organization in the State has a greater 
influence upon legislation; and the result has been one of the 
cleanest administrations that the State has known for some time. 
It is strictly non-partisan in its demands and suggestions. The 
power of combined farmers seems almost unlimited if exercised 
in the right direction. 

We are accustomed to look upon the American railroad sys- 
tem as of almost paramount importance in the interests of the 
country; but I was much interested some little time ago in read- 
ing the report which the Interstate Commerce Commission had 
just issued. By comparing the railroad figures with those of the 
agricultural products for the same year, it was found that only 
the corn crop of one year would be sufficient to pay all the rail- 
road wages and salaries for 1896, and leave a surplus of more 
than $98,000,000. The railroad business does not begin to com- 
pare in magnitude with that of agriculture. In fact, the railroad, 
like all other business enterprises, lives on the products of the 
soil and its money is made by handling and sorting what farm- 
ers have grown and others have handled. 

I have recently read several articles on the lack of good read- 
ing in our farm homes. Now, from my own knowledge I think 
many of these homes are as liberally supplied with good reading 
as are many of those who are following other professions. That 
there is a general lack in the majority of all homes of a careful 
study of current topics, and a general knowledge of the life 
around us is a fact to be deplored. Children who are early 
taught in the home to become interested in the forms of govern- 
ment and those who govern, are forming the basis of good citi- 
zenship. Many housewives and mothers complain of their utter 
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inability to find time to read much, although papers and books 
may abound. 

No one with a practical knowledge of the average home-life 
denies that the housekeepers of the present day, often with in- 
capable help, and many of them with none at all, are decidedly 
busy people; but we read women cannot do too much to make 
home attractive. Every investment to this end is better than 
one in the bank. Just in proportion as we make our homes 
happy may we hope to save our children from outside snares and 
devices. 

Although ‘“ Cleanliness may be next to Godliness,” even this 
can be overdone. We all admire well-kept homes; where the 
carpets are bright and free from dust; where the polished floors 
are always clean; where the china and silver never grow dull and 
tarnished, and where the dust never forms on the immaculate up- 
holstery; but if this commendable state of affairs be reached 
only by the mistress of the home becoming a veritable household 
drudge, it is purchased at a great sacrifice. If the wearied mis- 
tress of this beautiful home has no time to read, no time to cul- 
tivate flowers, no time to visit her neighbors, no time to amuse 
and instruct her children, no time to be an agreeable, social com- 
panion to her husband, then indeed the neatness which is com- 
mendable has deteriorated into the neatness that is detestable. 

The majority of our farm homes are happy ones, where the 
best lessons of all our lives are learned; but while we as house- 
wives and mothers are careful lest the dust gather in our homes, 
let us remember the wholesome words of Dora Read Goodale: 

“Don’t let the dust gather on your ideals, they are the best 
part of your mental furniture. Don’t let the dust gather on your 
enthusiasm. Don’t let the dust gather on your vows—your 
church vows, your marriage vows. They are as real, as binding, 
as when the good pastor laid his hand on your head, as when you 
stood at the altar with the man that you loved. Don’t let the 
dust gather on your blessing; a diamond covered with dust seems 
no better than a stone.” 

We are told that history repeats itself; if this be true then the 
boys and girls in our farm homes to-day are, many of them, those 
to whom the nation looks to bear the grave responsibilities of the 
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future. It behooves us then as earnest thinking men and women 
to guard well these homes. To put forth our best efforts to make 
them places of peace and refuge. Places where life’s best ideals 
are formed, fostered in growth by love and care, and sent out 
into the world around us there to become blessed realities, help- 
ful in this life and in that other life which is eternal. 


Does Farming Pay? 


By Rev. O. T. FLETCHER, Altamont, N. Y. 


Judging from certain conditions as they prevail to-day one 
might conclude that farming did not pay. That conclusion is 
‘easily arrived at if one considers only the fact of the exodus of 
the population from the country to the city, or the heavily mort- 
gaged condition of the great majority of the farming property 
of the State, or the run-down condition of so many farms, or the 
low price of farm produce and the high price of farm labor 
and farm machinery; and, along with these facts, hears the 
farmers’ cry of “hard times,” “ poor crops,” and “heavy taxes.” 
These things would seem to say, “ Farming does not pay.” 

But not by these signs alone can the question be correctly 
answered. The profitableness of farming depends upon two fac- 
tors, viz.: the farm and the farmer. And the former depends for 
its worth as a factor upon the ability of the latter. The State 
recognizes this fact and is seeking to make farming a more profit- 
able business by improving, not the farm, but the farmer. The 
State hopes to enhance the value of farming to the farmer, not 
by lessening taxes or by giving bounties, but by equipping the 
farmer for better work. 

There are three kinds of farmers who never make farming pay. 
Farming does not pay to the indolent farmer. The man that is 
lazy cannot succeed on the farm. Nor can those fellows who 
sit around the corner grocery or blacksmith shop and cry “ hard 
times ” when they ought to be at work. Away back in the be 
ginning, God said to the first man, “ In the sweat of thy face shalt 
thou eat bread.” What wonder is it that he doesn’t have it, if he 
doesn’t sweat for it. 

Ben Franklin, you know, said: 


“He that by the plow would thrive, 
Himself must either hold or drive.’’ 
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My father had no conflict with Dr. Franklin but he taught us 
boys that 


‘‘He that by the plow would thrive, 
Himself must always hold and drive,’’ 


and that from early till late without soldiering. If a man is no 
friend of work he had better not attempt to make farming pay. 
He may do well enough under a boss, but the farmer who suc- 
ceeds must not need driving to his work or to be watched to be 
kept at it. He who succeeds must have ambition enough to work 
and work hard. Laziness never succeeds—except in being lazy. 
In farming as in every other business it pays to hustle. Farming 
will not pay if you don’t try to make it. 

Farming does not pay to the indifferent farmer. You can gen- 
erally tell a farmer by his farm. It is easy enough to tell if a man 
is interested in his work. The farmer that likes to till the soil 
puts something of his soul as well as his mind and muscle into 
his toil. He cares for things and takes delight in them. It pays 
to take good care of the stock. It pays to keep up the fences. It 
pays to keep the shingles on the roof and the doors on the hinges. 
Every successful farmer knows that. It doesn’t pay to leave the 
plow in the furrow from December to May. It doesn’t pay to 
Jeave machinery out in the weather from one end of the year to 
the other. It pays to keep the trees in bearing condition and the 
soil fit for a crop. Indifference in regard to these things pre- 
cludes success. The man who doesn’t care, doesn’t make farming 
pay. Carelessness costs; pains pay. 

Farming does not pay to the ignorant farmer. The advice 
one artist gave to a younger one was: 

“Mix your brains with your paint.” Mix your brains with the 
soil, is no less good counsel to the farmers of to-day. It is more 
needed to-day than ever. Farming is developing into a scientific 
process. To-day the more a man knows about farming in all of 
its branches the better farmer he will be and the better success 
he will make. Brains are the best fertilizers. The hope of farm- 
ing is the education of the farmer. Thinking and studying along 
the line of one’s work pays in every line of business. Mind is 
worth more than muscle. Intelligence enhances the worth of a 
ditch-digger. Farming is no narrow field for study and experi- 
ment. Think of the variety of soils and the things one must know 
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to determine the best crop to raise and the ingredients necessary 
in the soil for the best results. Consider the various and great 
variety of things a man ought to know about stock. What 
shouldn’t he know aboutehorticulture and plant life? He should 
know something of seeds and fruits; of markets and the things 
which influence them; of methods, means and machinery. He 
should be something of a chemist, a botanist, a horticulturist, a 
mechanic, a political economist and a veterinarian. He has been 
all too long just a digger in earth and a horse jockey. But thanks 
to the printing press, the district school, and the awakening gen- 
erally to the fact, old as Solomon, that ‘‘The man of knowledge 
increaseth strength.” The successful farmer is a man of no mean 
ability. He has ambition, enthusiasm and intelligence. To such 
men farming pays. It pays, although it may not at first thought 
seem to. Pay is not always to be reckoned in terms of dollars 
and cents. I am sure farming so pays. I am of the opinion that 
the man who cannot make farming pay wouldn’t make anything 
pay of which he was the manager. Too many have an idea that 
farming requires neither industry nor intelligence. It is a 
dangerous fallacy that a man can run a farm when he can do 
nothing else. There was a time when almost anyone could do 
well on a farm, but that was when the soil was rich in its virgin 
fertility, markets good, and competition small. It is not so now. 

But money is only one consideration. There are other things 
of greater worth than bank accounts for relatives and children 
to quarrel over and squander. Perhaps more money can be made 
in other pursuits, but there are some advantages which more 
than make good the loss. These we must consider in determin- 
ing the profitableness of farming; for that must be reckoned both 
in terms of money and manhood, of wealth and health, of cur- 
rency and character. The loss in one is often compensated by the 
other. In one section of the State there may be most money in 
raising grain; in another, fruit; in another, hops; in another in 
producing milk; but in every section the tiller of the soil has the 
advantage over his city friend in location, occupation and associa- 
tion. 

His location is being rid of its disadvantages by the telephone 
and telegraph; by cheaper, but good books and periodicals; by 
labor-saving machinery; by steam roads and trolley roads and by 
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many modern inventions whereby the benefits of the best things 
are placed within his reach. On the score of health the farm 
out-classes the factory. The farmer eats pure food, drinks pure 
milk, slakes his thirst with water of cyystal purity as it bubbies 
out of the hillside clear and cool, breathes the purest air, and 
inhales the invigorating fragrance of nature’s richest perfume; 
his nerves are saved the strain of the ceaseless hum of factory 
noises and the commotion and confusion of commerce; he spends 
his days in God’s sweet sunshine and his nights in the radiance 
of his own fireside. His brother toiler in the city knows none 
of these, except at rare intervals. His food is not always fresh, 
nor his surroundings conducive to good health or long life. The 
man on the farm comes near to nature and receives the virtue 
of the touch. He looks into the blue sky and star-studded 
heavens; he sees the rose as it buds and blooms, living things as 
they grow; he hears the songs of birds and breathes the perfume 
of apple blossoms and the scent of new-mown hay; and in his 
home he enjoys the comforts of art and music. His children are 
blessed with vigor; his home comes near the ideal. It was Burns 
the poet of the farm who gave the world “ The Cotter’s Saturday 
Night.” For home life there is no place like the farm. For the 
training of children and the developing of noble manhood there 
is no place like the farm. By location, occupation and associa- 
tion it is the place for laying the foundation of a good intel- 
lectual development; the place for building up a strong consti- 
tution; the place for establishing the framework of a noble char- 
acter. Think of the privileges and opportunities of farm life: 
Those long winter evenings for social and intellectual improve- 
ment; those hours of solitude and quiet. What times for thought, 
and reflection, and study! What moments for meditation on 
things divine and eternal! What aspirations, what inspirations 
as he communes with mother-earth! What liberty is his! What 
freedom! No wonder we are a free people. The sense of freedom 
was born in the soul of the farmer. It was a lot of farmers led 
by a farmer who repelled the foe at Lexington and Bunker Hill, 
at Brandywine and Yorktown. 

It is said of Anteaus that no one could throw him in wrestling 
except Hercules who succeeded only by first lifting him from 
contact with the ground; his strength came from contact with 
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the earth. With the farmers rest the future of this republic. 
From the farm have come the men of might who have filled places 
of trust. One-third of the present Congress is from the farm. 
More than half our presidents were farmers’ sons. To the country 
must we look for the strength to replenish the wasted energy and 
vitality of the city. After three or four generations the strenuous 
activity of city life and public service consumes the strength de- 
rived from contact with the soil. It is from the soil that men 
have received that impetus, that inspiration, that ambition, that 
industry, that manhood, that character, that strength of body, 
mind and will that gave them power to outstrip their fellows in 
the race for lofty service. Such being the worth of rural life, it 
pays to till the soil. 


Question Box. 


[This interesting feature of our institute meetings is yearly growing in 
popularity, and justly so, for in the “ Question Box” is brought out the 
practical side of farm life, expounded by active and progressive farmers 
whose experiences and practices cannot help benefiting brother farmers. 
However, it is impossible to give, in the small space at our disposal, the 
‘Question Box” of each institute, where so many are held, for to do this 
would require a special work in itself. Again, not all questions asked are 
of general interest, the majority being of a local nature, and frequently the 
same questions are asked and answered at various institutes; so that we 
have endeavored to select from an almost interminable mass of manu- 
script questions and answers which, if they do not contain new ideas and 
suggestions, will, at least, act as reminders and furnish food for thought 
and mental digestion. ] 


POTATOES. 

How do you fight bugs? 

Mr. Litchard—I pulverize 100 pounds of plaster and thor- 
oughly mix with it one pound of paris green. As soon as the 
plants are well up, sprinkle the mixture on the hills. This will 
kill the “ shell backs ” to a large extent and prevent the appear- 
ance, in great measure, of the slugs. 


What condition of soil do you favor for potatoes? 


Mr. Litchard—A good, well-fertilized and fitted clover sod, 
plowed seven to ten inches deep and thoroughly fined to a depth 
of at least five inches, and the surface as free as possible from 
stones and clods. 


What variety of clover do you sow? 


Answer.—Medium red and alsike, two quarts of the former 
and four quarts of the latter. 


What do you do to prevent scab? 


Answer.—Scab is a fungous growth. It may be in the soil. 
Do not plant seed that is scabby, nor plant clean potatoes on 
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land where scabby tubers grew the year before. A preventive 
is to soak the seed potatoes in a solution of corrosive sublimate 
and water, two ounces of the poison dissolved in fifty gallons 
of water. Soak the seed an hour and a half, but never leave a 
scabby potato lying on the ground, nor put one into the cellar. 
Boiling the scabby tubers will destroy the germs so that they 
will not infest the soil if they are thrown on the ground. The 
cooked potatoes may then be fed. 


What variety of early potatoes do you prefer? 

Answer.—Early Puritan, Early Sunrise and some others are 
all good with me. It is well to study the habits of different va- 
rieties and adopt those which are best suited to your soils, cli- 
mate and conditions. Begin in a small way and, if you are suc- 
cessful, like to grow the crop and can market it profitably, en- 
large your field. 


Do you use a digger, or dig by hand power? 


Answer.—I use a digger drawn by four horses and put the 
tubers into the cellar for one and a half cents per bushel. This 
is a great saving in the expense incurred over the old way, and 
enables me to sell my crop a little less, if necessary, and still 
make a fair profit. 

Speaking of prices, he said that an investigation made re- 
cently revealed to him the fact that the average price of potatoes 
in his county had been forty-five cents and-a fraction for ten 
years. He also said that his crop had averaged him 125 bushels 
during the last ten years. He also said that the general average 
yield of potatoes is but seventy-six and one-half bushels per acre 
and that of wheat twenty-two and one-half bushels. He also 
gave the average yields of some other crops, and told the per 
cent. of nitrogen, potash and phosphoric acid removed from an 
acre by these crops, all which showed that potatoes removed 
less fertility than does wheat or beans. He also favored potato 
growing for the reason that one has a money crop to dispose of in 
winter when we do not get much from the dairy. Therefore he 
grows potatoes in preference to wheat or beans. 
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Answer.—It has come closer to the question of form or shape, 
round potatoes being most in demand and at better prices. My 
preference is Rural New Yorker No. 2, Carman No. 3 and Sir 
Walter Raleigh. They all belong to the same family and are 
known as round potatoes. 


Do you roll the sod after plowing it? 


Answer.—Yes, we use a heavy roller—one weighing 1,750 
pounds—and let it lap one-half. This packs the furrows hard. 
After this we harrow deeply and make the seed bed fine. We 
plow the clover sod sometimes as deep as ten inches; this when 
the field has been worked down deeply and well manured. If it 
has not, we do not plow so deeply. 


Can blight on potatoes be prevented by spraying? What do you use? 


Mr. Litchard—It may be prevented, but then there is no 
cure. Spraying has been practiced through the State with the 
Bordeaux mixture. Some make two applications; some three. 
Scab is another disease and is a soil germ. The best way is not 
to plant seed that has any scab on it. Don’t put any scabby 
potatoes in the cellar nor plant them on land where scabby pota- 
toes grew the year before. 

Mr. Cook.—Soak the seed potatoes in a solution made by dis- 
solving two ounces of corrosive sublimate in fifty gallons of 
water. Leave them in the solution two hours. 


Which is better, hill up or use level culture with potatoes? 


Answer.—It will depend somewhat on the soil. As a rule 
nearly level culture is best. 


When one has land that is adapted to both wheat and potatoes, which 
will be the better money crop? 


Answer.—Wheat will take the most fertility from the land. 
One hundred bushels will remove $29.50 worth of it; potatoes, 


$5.20. The man who knows how to grow potatoes will get the 
most money from potatoes. 
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What is the best method of growing potatoes near Madrid? 


A Farmer.—I do not raise many potatoes, but I plow my land 
deeply, turning under as much manure as I can. The rows are 
furrowed out three feet apart and the seed dropped eighteen 
inches apart. I grow from 300 to 400 bushels per acre, and 
have no trouble in growing smooth, handsome potatoes. But 
the main point is in having good seed. My land is a limestone 
soil, which produces good potatoes. 

Mr. Litchard.—We raise a good many potatoes in our county, 
and we find a dry, loamy soil the best, both for quantity and 
quality. We prefer a clover sod, either for corn or potatoes. 
Since we have our silo, we follow potatoes with corn. Our ma- 
nure is all drawn out as fast as made and spread on the sod. 

Mr. Pickens gave his method, which did not vary much from 
Mr. Litchard’s, although he uses a hiller, while Mr. Litchard 
does not. . 

Mr. Litchard.—There are three essential things necessary to 
grow potatoes: First, soil; second, seed; third, sense; but the 
best results are obtained when the crop receives constant culti- 
vation; so I never would put in a shovel plow, for the reason 
that it cuts off the small feeding roots. Give only level shal- 
low cultivation. 


Will the planting of ill-shaped potatoes produce the same? 


Answer.—In the main, yes. Asa rule, one gets about that 
which he plants or sows. 


At what season would you advise planting potatoes for the local 
markets? 

Answer.—Be governed by climatic conditions and soils. If 
you are in a high altitude, get the seed into the ground as early 


as possible. We want to have them ripe before the early fall 
frosts. 


To Dr, Jordan.—What is the cause and remedy for scab on potatoes? 


Answer.—The germ that causes scab on potatoes lives in the 
soil. I am nota bacteriologist. We ought to have about twenty 
men in a force to answer all the questions that come up. The 
soaking of the seed in a solution of corrosive sublimate, one part 
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of the poison to 1,000 of water, is said to prevent it. It is caused 
by an alkaline condition of the soil. Lime and wood ashes con- 
tribute to it. 


To Mr. Terry.—Will lime, used on land, cause scab on potatoes? 


Mr. Terry.—Dr. Jordan says that an alkaline condition is favor- 
able to the appearance of potato scab. Lime contributes to it. 
We know that the scab germ will continue in the soil at least 
three seasons. If the germ is in the soil no amount of soaking 
of the seed will prevent scab on the tubers. 


Will Mr. Terry tell us his experience in spraying potatoes, also tell us 
what implements he uses to furrow out his potato rows? 

Answer.—I began spraying potatoes several years since, using a 
horse-power pump. Have used both a planter and a device of 
my own. The latter has proved best, which plows the furrows— 
two at once, throwing them in an opposite way; the seed is then 
dropped in the furrows, then levelled with the harrow. It costs 
more than it does to use the Aspinwall planter, probably one dol- 
lar per acre, but it pays. 


What do you say about plowing under rye for potatoes? 


Answer.—I prefer clover, for the reason that it furnishes nitro- 
gen from both tops and roots, also humus, which potatoes need. 
Rye will produce humus, but no nitrogen for the potatoes. But 
there is more danger from plowing under a large crop of rye than | 
of clover, because there is more danger of producing acid in the 
soil. I would most certainly try clover in preference to rye. 


What variety of potato is the best for market? 


A Farmer.—Green Mountain, of late, has proved best. We 
raised last year, 4,000 bushels. Some fields yielded 240 bushels 
per acre. We have also grown Carman No. 3. It is good, but 
does not produce as heavily as does Green Mountain or Rural 
New Yorker. In fact, the two are so nearly alike that one 
is sold for the other by some farmers. On some soils, last year, 


Green Mountain was much more scabby than were some other 
varieties. 
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Mr. Cook.—The difference may have been caused by differences 
in the soil, it being a germ which is more prevalent in some soils 
and in some seasons than in others. 

Mr. Terry.—The conditions last year were more favorable than 
this for developing the blight, which as a rule caused the dif- 
ference in results. With us, Carman No. 3 and Rural New 
Yorker are the two great market varieties. But we never plant 
any seed until after it has been treated with corrosive sublimate 
to kill any scab germs. We use two ounces of the sublimate dis- 
solved in fifteen gallons of water, in which the seed is soaked an 
hour and a half. There is another preparation known as “ For- 
maline,” in which the seed is soaked. I have never used this, 
however. Be careful in using the sublimate, as it is a deadly 
poison, and do not allow any live-stock to drink from the vessels 
used; also be careful and pour the poison water where it will do 
no harm, nor should you put any treated seed in boxes or barrels 
which have contained scabby seed. Nor would I plant potatoes 
in ground where scabby tubers grew the year before. 


To Mr. Van Alstyne.—Will hen manure if used alone when planting 
potatoes burn the seed? 

Answer.—There is some danger, particularly when the season 
is dry. The same is true of commercial fertilizers. I would not 
allow either to come in contact with the cut seed. 


How should we use phosphates, on top or under potatoes? 


Answer.—My practice has been to broadcast the fertilizer, 
then, sometimes, to make a second application at the time of the 
last cultivation. 


Is it safe to use hen manure and wood ashes on potatoes when planting 
them? 

Answer.—I would not use the ashes; they seem to have a ten- 
dency to cause scabby tubers; nor would I mix them with hen 
manure because they will liberate the nitrogen in the manure and 
allow it to escape in the form of ammonia. I would apply the 
two separately, unless I were going to plow them under at once. 
South-Carolina rock would be better to use with the manure, 
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because we would get a good supply of phosphoric acid, which, as 
a rule, is most needed. 


To Mr. Chapman.—Which shall we do, plant potatoes deeply or shallow? 


Answer.—In a large number of experiments made at the 
stations in the United States, results showed that about four 
inches gave best results. A depth of eight inches has given good 
results; so has a depth of but two inches; but the average was 
not as good as from those planted four inches deep. 


What is the essential thing to be sought for in growing potatoes? 


Answer.—I believe that it is to obtain a strong, vigorous, 
healthy growth of leaf. The tuber makes the most of its growth 
during the last two weeks, therefore there must be a good supply 
of starch in the leaf to send down to the tuber. If the foliage has 
been eaten by bugs or has become blighted, this supply will be 
cut off. ; 


Which variety of potatoes is most valuable, and why? 


Answer.—Round potatoes bring more in the market than do 
long ones. The Carmans are the favorite now, Rural New Yorker 
seems to be running out; but there are some dealers who are sell- 
ing any round variety they have for Carmans. 


What can I do to prevent wire worms working in potatoes? 


Answer.—Plow the ground in the fall, just before it freezes, 
and give a short rotation of crops, to destroy the worms. 

Mr. Hardy.—My potatoes were worm eaten, but a neighbor 
planted corn-cobs in his potato hills. The worms left the pota- 
toes and congregated on the cobs. I saw them, myself. The 
potatoes were clean, and I shall try the experiment myself this 
year. 

Mr. Converse.—That might do in the garden, but I would not 
care to try it on two or three acres. 


What variety of potatoes give the best returns on clay soil, on hillside 
land? 

Mr. Cook.—How many of you grow potatoes? (Nearly every 
hand went up.) 

A Farmer.—Carman Nos. 1 and 3 are best. 
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Another Farmer.—Rural New Yorker does best with me, but 
Uncle Sam is another good one. .There’s a week’s difference in 
the season of Carman Nos. 1 and 8. 


To Mr. Van Alstyne.—How do you plow potatoes, and how do you grow 
them? 

Answer.—I plow as deeply as I can, for potatoes. On most of 
our soil I plow about nine inches—we want coolness and mois- 
ture. We plant in drills, putting the seed in about five inches 
then use the smoothing harrow, followed with the weeder, then 
the cultivator deeply, at first, then at a shallow depth, thus giv- 
ing practically level culture, no hilling is done and the feeding 
roots are left undisturbed. 


Potato planting—deep or shallow—which? In hills or drills? 


Mr. Terry.—On land that is well drained—which should be on 
all land for potatoes, I think that four inches is the best depth; 
which means four inches below the surface when leveled off, after 
planting. We cannot afford to tear off the roots when cultivat- 
ing, which results when the seed is put in the ground near the 
surface, in check rows, and the hilling process is followed, so we 
practice drill-culture. In this way the tubers are kept under, so 
they are not sunburned. 


How about sulphur to prevent scab on potatoes? How shall we use it? 


Mr. Terry.—It has been used for the purpose by dropping it in 
the hills. We prefer the corrosive sublimate, however. 


Which are best for seed—whole or cut potatoes? 


Mr. Converse—As a rule, the largest potato growers cut 
their seed, leaving two or three eyes on each piece. But the seed 
potatoes should be kept where they will not sprout before plant- 
ing time. I would not plant too small potatoes nor too large 
ones. Cut seed will be found most profitable. 


How can we grow 300 bushels of potatoes per acre? 


Mr. Cook.—With us the first fault is an improper preparation 
of the soil and the need of humus and fertilizers. Potato soil 
should be deeply plowed, well pulverized and fertilized. The 
next trouble is poor seed. Seed potatoes ought never to be al- 
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lowed to sprout in the cellar, because it injures their vitality. 
The third reason is neglect of the crop when the fungus and bugs 
attack the vines. If a good crop of tubers is secured, there must 
be a good, strong healthy growth of leaf and stem. To obtain 
that, the seed must be good, the cultivation proper and constant 
and the vines sprayed with the Bordeaux and the poison, to fore- 
stall the blight fungus and the bugs. 


How should we dispose of our small potatoes? 


Mr. Cook.—Feed them in moderate quantities to the cows, pro- 
viding they assist in balancing the ration. They are rich in 
starch, so should be fed with protein foods. There is succulence 
enough in them. A few oats, some bran or cotton seed meal will 
balance them. If you have ensilage, take it out, but I would not 
feed more than a peck at first; possibly the amount may be in- 
creased a little at a time, till more are fed. It will depend on the 
cows’s ability to digest and assimilate them, together with the 
other foods eaten with them. 


Should ground be rolled before dragging for potatoes? 


Mr. Converse.—I would certainly roll a clover sod, to pack 
the furrows closely. Then I would finely pulverize it and fine the 
surface before planting the potatoes. 


What is the value of potatoes as a milk-producing food? 


Mr. Litchard.—Fed judiciously—that is, not too many, and 
with other proper foods—I think they are worth for such a pur- 
pose eleven cents a bushel. 

Mr. Cook.—When potatoes are worth twenty-five cents a bushel 
the question is not worth considering. I used to think that pota- 
toes could not be fed and good butter and cheese made, but I 
have changed my mind somewhat. Begin with two quarts and 
increase the quantity gradually up to a peck or more, when they 
are low enough in price. 


What is the best potato digger on the market? 


Mr. Litchard.—The Hoover is the best digger I have tried so 
far. But there may be a better one, however. 
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To Mr. Fenner.—Do you plow your potato ground more than once? 


Answer.——No, sir; we do not plow it but once. In Erie county 
we do not farm for amusement. But we fit the ground well; then 
thoroughly cultivate the crop. 


HORSES. 
When should a horse be watered, and how much should he have? 


Dr. Smead.—As a rule, when the horse wants water let him 
have it, using good judgment in the amount he takes and the con- 
dition he is in. If he is very thirsty and hot, allow him to drink 
but a few swallows at a time, but have the intervals short. I 
never saw the horse nor the time when I would not give him some 
water. Exercise the same judgment you would with yourself. 
If a man or woman is wise, they will take a swallow or two, at a 
time, at intervals. You may crave a quart, but do not drink it. 
The stomach of the horse holds but about three gallons, so it is of 
no use to allow him to swallow more; if he does it will not pass 
through the stomach. 


Should horses have a hay ration before eating their grain? 


Dr. Smead.—As a rule, yes, as the coarse food already eaten 
will prevent the grain compacting in the stomach. At the same 
time it will be more easily digested than if fed before the hay 
ration is eaten. 


Is rye a good food for horses? 


Dr. Smead.—I may run afoul of a snag, but I shall say no. If 
I had rye I would sell it and buy something else. It is not at all 
suited to the ordinary horse. 


Would you grind oats? 


Dr. Smead.—Not, if the horse had good grinders. I would pre- 
fer to let him do the grinding, instead of taking the oats to the 
mill and take my chance of bringing him an indefinite quantity. 


Is there anything better than good oats to feed horses, ordinarily, in 
connection with timothy hay? 

Mr. Litchard.—I would take off a part of the oats and substi- 
tute bran in place of them. The horse, like other animals, relishes 
a variety, and will thrive better than when fed all the time on one 
food. 
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What foods are best for a colt during the winter? 

Mr. Litchard.—Good clover hay and oats. 

Dr. Smead.—Mixed hay, red clover, alsike and timothy, cut 
when the red clover is in bloom, is best. Such hay has a nutri- 
tive ratio of about 1 to 7. Feed the colt what it will eat in an 
hour. No more. If more, his digestion will be impaired. For 
the grain, half a pint of oats and a fourth of a pound of bran to 
each 100 pounds of colt, will do. 


Please give a good ration for a horse? 


Mr. Ward.—It would depend somewhat whether the horse was 
being worked or not. Such a horse would require a different 
ration from one standing idle. There is no better grain food than 
oats. If the hay fed is clover and the grain, oats and bran, a 
little corn meal should be added, but don’t feed too much timothy 
hay, only just what will be eaten up clean in an hour. 


If you were going to feed corn and oats to a horse would you feed both 
grains whole? 

Dr. Smead.—No, I would grind them together, because corn 
ought not to be fed whole. But I would not feed corn and oats 
mixed, because I find at least one horse in thirty that cannot eat 
corn at all; if a horse can stand it, there is no better feed for a 
horse doing heavy work than corn and oats mixed about half and 
half. 


What is the best ration for young colts? 


Mr. Van Dreser.—I know of nothing better than wheat bran, 
oats and clover hay; skimmed milk is also good. We fed wheat 
bran with it and made a growth of over 60 pounds in 30 days. 
Not more than a pint of oats, three times a day, was fed. 


What is the feeding value of buckwheat straw for horses? Will they 
eat it? 

Mr. Ward.—Horses will eat good, bright clean buckwheat 
straw in preference to hay. It is one of the best foods for horses; 
they will eat it readily. But it must be clean, bright and well 
housed. I do not recall its nutritive ratio, so that I cannot tell 
just how it compares in feeding value with other straws. 
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Should salt and ashes be fed to a horse? 


Dr. Smead.—Salt has a good effect on liver and some other 
organs, and should be given in small amounts. We find that 
some wild animals, such as deer, eat it, and our domestic animals 
do the same. So I would give it to them. So far as ashes are 
concerned I will say, “don’t feed ashes.” We use the lye from 
them, in connection with grease, to make soap. If an animal 
swallows ashes, the lye from them when the liquids of the 
stomach release it, cannot help but injure the animal. 


Is it essential for horses or cattle to be groomed every day and the 
stables cleaned every day? 


Mr. Cook.—Clean the horse stables every day and put the 
manure behind the cows in the gutters; then groom the horses. 
Do it every day. 


THE PIG STY. 

What is the best feed for young pigs? 

Mr. Litchard.—Milk first, then mix wheat middlings with it. 

Mr. Cook.—When they are a little older throw in a little whole 
corn, and I would add a little oil meal to the ration of the young 
pigs. 

A Farmer.—The best pigs I ever saw were fed barley meal. 

Mr. Smith—Skimmed milk and wheat middlings make a good 
combination. Don’t feed them wheat bran; a little cracked corn 
will make a good mixture; not:much, but some of it, as the pigs 
seem to like it very much. 


Will it pay to grow rape for hogs? 


Mr. Ward.—Yes; decidedly. One of the largest swine breeders 
in our county grows a large quantity of it for his hogs, and says 
it pays better than grain. But do not feed it to milch cows, 
as it taints their milk. Horses will not eat it, but every other 
animal on the farm will. 


Has the Geneva Station had any experience with the Tamworth breed 
of hogs? 

Dr. Jordan.—We have a Tamworth male in our pens and are 
crossing him on the Jersey Red. It has less hair and we believe 
the cross will make a good bacon pig. Some farmers object to 


252 Bureau oF Farmers’ INSTITUTES. 


the long nose of the Tamworth, but I do not care for that. We 
cannot afford to grow pork for packing here; its day has gone in 
this State. Bacon for home use and export is now in best de- 
mand. 


To Mr. Cook.—At what age would you slaughter a pig, fattened, for 
most profit? 

Answer.—It would depend very much on what I had to feed 
him, and the price of foods as well as that of dressed pork. Where 
one has good, sweet separator skim-milk or sweet whey, with 
wheat middlings as a starter, to be followed with some one of 
the fattening foods, the cost would be less than where all the 
foods were bought. At present price for foods and pork, however, 
I think that 150 pounds, dressed weight, would be about the 
limit. I do not believe one could afford to grow a pig above that 
weight. 


If you could keep but one breed of hogs, what would it be? 


Abel F. Stevens.—The “ White Victoria.” 


What is the value of whey for feeding purposes? 


Mr. Cook.—Whey is worth a good deal more than we get out 
of it, as a rule. About one-half of the total solids of the milk 
when made into cheese pass off in the whey. All the milk sugar— 
about five pounds—the albumen, the ash, some fat and a small 
per cent. of caseine, making fully six pounds, go into the whey 
yat. When this whey is used just as it comes from the cheese 
vat, if it be fed to pigs, with wheat middlings, fully seven cents 
per hundred pounds may be got out of it. As a rule, however, 
we do not get half that. I have experimented and know that 
whey is worth more for feeding pigs than for any other purpose. ° 
If you will, next spring, spend the time you do in figuring down 
the making price of cheese a fraction of a cent, and use it in 
devising some method of better utilizing the whey product, you 
will be better paid. It is almost a perfectly balanced food, that 
is, the solids of it. But, as there are but six pounds of these 
solids in 100 pounds of whey, the balance being water, it will be 
seen there is only a small per cent. of the whole that is valvable. 
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Mr. Van Wagenen.—We are feeding buckwheat middlings and 
skim-milk to pigs, in preference to corn meal. It is not right 
theoretically, but, when we can buy buckwheat middlings for 
$12 per ton as against corn meai at $18, we are satisfied it pays to 
let the pigs burn protein instead of carbohydrates in their bodies. 
Understand, I am not advising this, except one is situated just as 
We are and the same market conditions prevail. 


CONCERNING CALVES. 

How many pounds of milk will it require to fatten an ordinary veal 
ealf? 

Mr. Windecker.—I estimate it at 20 pounds a day. At six 
weeks it would amount to $6. All above $7 for a calf at ihat age 
is profit. The estimate is on the basis of 150 pounds weight for 
the calf, with milk at $1 per hundred pounds. 

Mr. SmithWhen calves bring but 4 cents a pound, the cost 
will be more, will it not? 

A Farmer.—It would depend upon the calf. A small one would 
not develop up to that price—$7. 

Mr. Windecker.—I would not start a small calf. It would not 
be worth fattening. 

The Farmer.—I have experimented with two calves. The first 
week I fed two and one-half quarts of milk per day, the second 
week three quarts, the third week four, and the fourth week five 
quarts. These figures are for one feed. They should be doubled 
for 24 hours. The calves weighed 276 pounds, gaining two and 
one-half pounds per day the last week. 


Is it profitable to feed whey as it comes from the factory to calves three 
to six months old? 

Mr. Cook.—It is not profitable to feed some whey to calves; it 
depends on its condition. The milk sugar all goes into the whey,. 
about four pounds in a hundred; then there is the ash and a small 
per cent. of fat, making in all about six pounds of solids. If the 
whey vats are kept scalded and the whey barrel clean at home 
it will pay to feed whey. If these conditions do not obtain it 
does not pay to feed it at all; it is a by-product and should be 
saved. The Standard Oil Company is now making the most of its 
money out of that which it once threw away 
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What is the best method in which to feed calves linseed meal? 


A Farmer.—Put it into the milk and let them drink it. 

Mr. Sampson.—I think it is better to cook it. 

Mr. Litchard.—I saw it being fed in Henry Stevens’ barn, at 
Lacona, to calves. They brought it cooked to the barn and added 
the milk to it. 

Dr. Smead.—I have seen calves injured by feeding them linseed 
meal. I prefer to feed, first the milk and then either feed the 
ground flaxseed or the flaxseed oil. We want to add something 
to the milk to replace the butter-fat removed from it by skim- 
ming. I prefer, at first, a little jelly made of the linseed meal. 
It is not necessary to cook it, because it has been cooked in the 
process of extracting the oil from the seed. Later, when the calf 
has begun to eat something solid, the meal may be fed. It is 
dangerous to feed linseed meal to calves a week old. 


What is the best feed for calves when one has not enough milk? 


Mr. Cook.—Give the young calf, if it is worth raising, its 
mother’s milk for the first two or three weeks, then gradually 
work off on to skimmed milk with some ground oats, wheat mid- 
dlings and a little oil meal mixed with it. A little good sweet 
whey, with the foregoing grains mixed with it, makes a good 
ration. Our sweet whey paid us fully 7 cents per 100 pounds 
when fed in that way. But, if I were going to feed Jersey milk 
to young calves, I would take out some of the fat through the 
separator to prevent scours, which very rich milk induces. I 
believe that if one were going to raise calves, he could do no 
better than to go out and buy the thinnest, poorest Holstein 
milker he could find, and then feed that cow’s milk unskimmed, 
to the calves. 


Which is preferable, to raise calves or veal, or sell them? 


Mr. Ward.—It will depend. If the calves are ordinary scrubs, 
veal and get rid of them just as soon as possible. Don’t keep 
such calves on the farm a day longer than is needed to get them 
ready for the butcher. But, if they are good full bloods and have 
the requisites for making good cows, raise them. 


Tue Question Box. 255 


Does it pay to veal heifer calves on a small farm? 


Mr. Harding.—I buy young calves from milkmen, feed them 
milk from my herd till they are four or five weeks old, then sell 
them for veals, because I can get good pay for my surplus milk. 
Have got more money from my cows, through veals than I could 
from butter, unless I got a very fancy price for it. If, however, 
I had a good heifer calf from a good mother, I would raise it. 


Can young calves be raised on separator milk alone, and how should it 
be fed? 

Mr. Dawley.—I wish that every calf could have all the sweet 
skim-milk with some fine wheat middlings, oat flakes and a little 
oil meal it wants, the last named to replace, in part, the butter fat 
taken out of the milk. There will be no trouble experienced in 
raising a calf on good sweet, separator skimmed milk, with flax- 
seed jelly added in small quantities. 


THE ORCHARD. 


Which is the most profitable commercial pear? 


Mr. Wood.—To-day Kieffer is my most profitable pear, with 
Bartlett next. 

Mr. Hooker.—Duichess has brought, all things considered, the 
highest prices so far as I am informed, when it was put in cold 
Storage, held till late, then shipped to Europe, if well assorted 
and packed. It returned last season to some shippers as much as 
$13 a barrel. I believe it the most profitable pear to-day, when 
well grown and well packed and shipped. 

Mr. Willard favored Kieffer and said there is no variety so good 
for canning to-day as a well-grown, matured New-York Kieffer. 
The Kieffers grown in the south and southwest are not fully de- 
veloped. ‘Their flavor is not developed in the can as is that from 
the New-York grown Kieffer. 


What is the most valuable Japan plum from a commercial standpoint? 


Mr. Smith of Geneva.—Our best Japans for commercial pur- 
poses are Wickson and Burbank. In our orchards on Seneca 
lake, Wickson is doing well. Although we have been fruiting 
it but three years, we have learned that it pays to thin the fruit 
very much, as it inclines to overproduce. We sold them for as 
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high as $1.50 per bushel in New York last fall, when Lombards 
were selling there for but 50 cents. 

Mr. Willard.—Red June and Burbank have proved most profit- 
able with me—of the Japan varieties. Red June ripened as early 
as July 17th last season. My experience with Wickson has not 
been so pleasant as has Mr. Smith’s, but conditions differ, 
and it may yet become one of the most valuable varieties of the 
Japanese plums. With me, all things consider, Burbank has 
been the most profitable of these varieties. . 


What about October Purple? 


Answer.—I have fruited it several years, but would not recom- 
mend the planting of it very largely. 


By Mr. Jennings.—Is it a truth that the Japan varieties are more 
immune from the ravages of curculio than are the European or our native 
varieties? 

Answer.—I have never found them so, although I have watched 
them very carefully. 


What of some of our native sorts? 


Answer.—Hudson River Purple is doing quite well in western 
New York, but it is more subject to attacks of blackknot than 
are some others. I have been top-working some of my trees of 
that variety with something else, because of this defect. 


Are there any new peaches of value? 


Mr. Taber.—I would like to know if any one has had any ex- 
perience with Fitzgerald. 

Mr. Anderson of Geneva.—I have a few trees, which came from 
Canada. They have fruited. It is not very satisfactory. The 
last season the fruit was fine, however. The season is a little 
later than Early Crawford. 

Mr. Willard.—Its quality is good. Mr. Morrell of Benton Har- 
bor, Michigan, has made careful tests of the hardiness of fruit 
of several varieties, and has found this one ranking best. 


What about Crosby? 


Mr. Willard.—We have fruited it and found it very satisfac- 
tory. We have shipped it to Port Jervis and elsewhere, where it 
gave excellent satisfaction. 
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Mr. King.—It has not proved, so far, satisfactory with us. I 
live near Trumansburg, Tompkins county. 


What of Phair’s Choice? 


Mr. Willard.—It is a fine late peach, and it succeeds excellently 
on the shores of Lake Huron. 

Mr. Barns.—It is being grown by some of my neighbors, and by 
Mr. Quinby of Marlboro. He reports it a good peach. 

There were some other of the new varieties named and de- 
scribed by Mr. Bogue of Batavia, and other growers present. 
Among them Triumph, which Mr. Willard said he regarded as 
of not much value, notwithstanding its name. 

Mr. Woodward.—There is a seedling of Crawford in Niagara 
county which is better than Crawford in every respect. It has 
been named Niagara, and I would not plant a Crawford if I could 
get this seedling. 

Another new variety, known as Willard, is said to be one of 
the best of the new sorts, its season being a little later than Craw- 
ford. 


What of the Windsor cherry, one of the new varieties? 


Mr. Willard.—It was introduced by Ellwanger & Barry. Asa 
market fruit it stands pre-eminent as a sweet cherry. None has 
ever been introduced that approaches it. I have 50 trees. They 
are young, but they have already paid for themselves, the ex- 
penses of growing and caring for them, and the interest on the 
land they stand on. The fruit-is large, hard and good. I can 
take three or four bites out of one. It sells well, the market price 
having been raised from 10 to 12 cents per pound last season. 

George T. Powell—Mr. Willard has left out one valuable qual- 
ity, that of health and constitutional vigor. It has the power to 
withstand insect and climatic attacks, such as Black Tartarian, 
Black Eagle and some other sorts of like character and season, do 
not. Therefore I regard Windsor superior to all others in this 
respect. Then, too, it begins ripening in July, from the 6th to the 
10th with me in the Hudson river valley, and keeps a long time. 
So it goes early into market and brings good prices. 

9 
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What of the new variety of cherry known as Bing? 


Mr. Willard.—I have it. The scions came from Oregon. It has 
fruited one year. Some of the specimens had a circumference of 
3 to 54 inches. It is the most promising of any of the newer 
varieties that I have. The man who has that and the Windsor 
will be a happy one. Montgomery is the most valuable sour 
cherry, with English Morrillo second. 


Which variety of currant is best to plant? 


Mr. Willard—There are some new varieties not long since in- 
troduced that are among the best. Among them is President 
Wilder, a red variety, and White Imperial. The latter is not a 
commercial variety, but it has no equal as a table currant. I 
have grown Wilder a number of years. It produces on my 
grounds double the quarts yielded by Cherry or Fay, while the 
quality is very much finer than that of either of these old sorts. 
The children who pick our currants easily double their wages: 
when they begin picking it. 

George T. Powell.—I have taken as many as 16 quarts of Fay 
from a single bush. If Mr. Willard can beat that, I would like to 
know it. ! 

Mr. Willard.—I take off my hat to that statement from Mr. 
Powell, and go to the rear. 

W. D. Barns.—I do not feel confident to decide which is the 
best commercial variety to plant. Many currants are grown 
along the Hudson river. Fay drops its fruit, gets dirty, and is 
straggling somewhat in its wood growth, while Cherry is infested 
with disease. The old Victoria is a good one, but is not fully 
satisfactory for one or two reasons. Prince Albert is the latest 
to fruit of any in my grounds, but its color is light and therefore 
objectionable to some. President Wilder gives the best satisfac- 
tion so far. It is an upright grower, and the fruit hangs on 
longer, and is still fit for market, than does that of any other 
variety. I have several thousands of bushels of this variety, 
and the fruit has averaged two to four cents per quart higher in 
the market than any other variety, the color being fine and the 
quality fully as high, while the yield is much larger. 

George T. Powell—Currants at present are one of the most 
valuable of the small fruits which I grow, but there are some 
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drawbacks. The currant worm is one, but it may be easily con- 
trolled. There are some other insect pests, some of them of re- 
cent date, that can not be so easily fought. There is a growing 
demand for the fruit, however, so that the grower can afford to 
be vigilant. 


Will Dr. Van Slyke tell us what is the most hardy plum for this cold 
climate (Springville) ? 

Dr. Van Slyke.—I don’t know everything. You will have to 
write to Prof. Beach, the horticulturist at the Geneva Experiment 
Station, for an answer. 

Mr. Fenner.—I think that some of the Japan varieties would do 
best in this locality. 

Mr. Converse.—These Jap plums are quite hardy with us in 
southern Jefferson county. 


I desire information about grapes. Mine are on low, black soil, but do 
not bear fruit. But the vines make a large growth every year. Why do 
I not get more fruit? 

Mr. Stevens, Mass.—That is a text for a long sermon. Un- 
doubtedly the conditions of the soil are not good. Too much 
nitrogenous foods in the soil, or it may be the rose bug chafer. I 
could tell better if I could see the vines in foliage. A black soil 
is not fitted for the grape. Fertilize well with potash and phos- 
phoric acid, and avoid too much growth of wood and foliage. 

Mr. Van Alstyne.—What is the variety? 

The writer of the question.—Rodger’s Hybrid. It is a black 
grape. 

Mr. Van Alstyne.—Write to the Geneva Experiment Station 
for their bulletin describing the various varieties and giving some 
directions for caring for them. 


Is there any danger from an overproduction of good apples? 


Mr. Van Alstyne.—As a rule, there is not an overplus of good 
apples. The “overplus,” is of poor fruit. Sometimes a lack of 
proper distribution causes an overplus in some one place; but, 
during the last three years, we have had good, profitable prices, 
and the outlook, to me, for good prices, is still better. The Ger- 
man and southern markets is now opening up, and the rates of 
transportation are lower. Beside that, there is a constant in- 
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crease in the insect pests, which will drive out many fruit-grow- 
ers, who will not be thorough in fighting the pests. But the pres- 
ence of the pear-tree psylla, San José scale, scab, fungus and 
blight, will so demoralize some growers as to cause them to let 
their orchards go, and those who persist to the end will reap 
good profits for their investment and work. Certainly, I would 
if I wanted them, set pear trees now. 


What is the best preventive of borers in fruit trees? 


A Farmer.—Dig them out with a wire. 

Dr. Smead.—A_ bandage of wire gauze put around a tree will 
keep them out. It should extend down under the surface of the 
soil a trifle. 


What is the present outlook for apple-growing? 


C. M. Hooker.—It is at present very encouraging. Three years 
of remunerative prices, with fairly good crops, make the outlook 
much better. Western New-York apples rank best everywhere. 
We are learning every year how better to grow apples and how 
to fight insects and fungus. Of varieties he said he has found 
the old ones still the best, although he, at his age, would not plant 
Baldwins; a young man should, however. Ben Davis is also a 
good commercial variety. 

Mr. Wood.—I now have great confidence in the apple. It is 
the king of all our native fruits and has saved my life financially. 
Roxbury Russet with me is all right, so is the old black Gilli- 
flower. 

A gentleman from Oswego said that several buyers of apples 
were in his place last fall and paid fifty cents more per barrel for 
Gilliflower than for any other variety in the market. It is rapidly 
coming to the front as a market apple. 

Prof. Van Deman.—Western New York is the great apple-grow- 
ing belt of the State and is going to grow millions and millions 
of barrels of the fruit in the future, and so the question of the 
most profitable varieties ought to be considered. To-day, Ben 
Davis is the business apple for our markets. People may talk 
about Ben Davis just as they have done and do about the Kieffer 
pear, but, so long as these fruits sell at good prices, and the people 
demand them, we should grow them. If I were going to plant an 
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orchard to-day, I would put in a row or two of Ben Davis, or, 
if I were to grow trees on which to top-work other sorts, I would 
plant Ben Davis. I would top-work Baldwin and King of Tomp- 
kins County on it, also Grimes’ Golden: The latter is to-day the 
best apple in America. Its season ranges from November to New 
Year, but York Imperial is running an even race from Virginia 
to the Pacific coast with Ben Davis, and you will find that, within 
the next twenty years, it will have become a great favorite in your 
orchards here. Its only fault is its ill-shape, but that does not 
influence its quality at all. It ripens with Baldwin or even later. 
It keeps better and holds its fine flavor to the end. 


If you were to set a commercial orchard, near Altamont, what varieties 
would you plant? 

Mr. Van Alstyne.—One should be governed by soil, climate and 
markets. Some varieties do better on heavy soils than do others. 
For myself, I prefer a majority of fall varieties, Duchess, Maiden’s 
Blush and Gravenstein are among the best for me. I also grow 
Red Astrachan, which is very early, and I have got more money 
from it during the last ten years than from any other variety I 
grow. Years ago I came very near top-grafting all my Astra- 
chans to some other variety. Iam now very gladI didnot. Yel- 
low Transparent is a beautiful early apple of fine flavor, and the 
tree is an upright grower, hardy in foliage and wood, and an 
early bearer, but I think the skin is too tender for a shipper. The 
Greening, Ben Davis, Sutton Beauty and Hubbardston are among 
the best winter sorts. King of Tompkins County is one of the 
very best winter sorts, but its root growth is deficient, so I would 
top work it on the Spy. Ben Davis is of poor quality but it isa 
fine grower, an early bearer, and is much sought after in our 
markets as well as in those over the water. So I grow it for the 
money in it, not for sentiment. 


In setting an orchard, are not young, straight trees better than those 
two or more years old? What about pedigree trees? 
Mr. Van Alstyne.—I would want straight trees, and ordinarily 
I think that two-year old trees are preferable, although there is 
no particular objection against one-year olds. So far as pedigree 
is concerned I ama firm believer in that. They should be propa- 
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gated from buds or scions from good, strong, healthy trees, with 
a good root system, and which bear fruit of the most perfect type. 
We often find a very marked difference in the shape, color and 
flavor of the same variety of fruit, made so by propagating the 
trees from inferior stock, those which had drifted away from the 
original type. 


What is the benefit of applying salt to quince bushes? When, how and 
in what quantities should it be applied? 

Mr. Van Alstyne.—The quince, like the cabbage, likes salt, and 
I think the same is true of asparagus. Salt also creates moisture, 
but I would use it in moderate quantities about the quince tree. 
1 would put a quart, scattered about the trees as far as the roots 
extend. On very large quince trees, perhaps more may be used, 
but I would not apply it oftener than once in two or three years, 
and it will be found best on light soils. 


Should we trim our pear trees the same as we do our apple trees? 


Mr. Fenner.—No, sir. I have several hundred pear trees, and 
prune them but very little. Sometimes I cut out some of the in- 
side branches that interlock. Pears ought not to have too much 
sunlight. ‘They should be grown in the shade, then picked before 
they are thoroughly ripe, and left to ripen in the fruit house or 
cellar. 


What is the best tool with which to cultivate the orchard? How about 
the disc harrow? 

Mr. Smallwood.—I cultivate the orchard the same as J do any 
other field, with the spring-tooth harrow. 

Mr. Cook.—We use a heavy disc harrow in place of the spring- 
teoth, so that quack roots will not be dragged all over the field. 
The harrow is heavily weighted and four horses hitched to it. 
You don’t want a light disc harrow, but a heavy one, that will 
chop up all quack or other roots. Remember, quack roots make 
just as good humus as do any other plants; but I can kill it dead 
as a hammer, every time, in the way I say, first having sown a 
crop of oats and peas thickly, followed by one of winter wheat, 
seeding with clover the next spring. 
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How many times is it necessary to spray one orchard? 


A Farmer.—Spray twice; once before the blossoms open and 
once after they fall, using the copperas sulphate and lime. It is 
what is known as the Bordeaux. Add paris green with the Bor- 


deaux for the last spraying. 


Why are Ben Davis apples such good sellers? 


Mr. Gould.—Because they are red; I know of no other reason. 

Mr. Cook.—They will bear some hammering, and, after all, are 
a very good apple. In the spring when all other varieties are ~ 
gone, it does very well; the evaporator men like it because it 
makes a white product that is attractive in the market. 


Would rape be a good crop to sow in an orchard? 


Dr. Jordan.—Yes, sir. Rape would be a good crop for that pur- 
pose. Dwarf Essex is the best variety I know of. But if you 
sow it, fertilize both the trees and the rape, else the rape will steal 
fertility as well as moisture from the trees. Rape, like cabbage, 
requires considerable nitrogen to perfect a good crop. Do not 
allow it to take it from the soil at the expense of the trees. 


How far apart would it be best to setspeach trees here at Weedsport? 


Mr. Cook.—I don’t know. No one of us are peach-growers. 
A Farmer.—lI think it best to set them from sixteen to twenty 
feet apart each way. 


What strawberry is-best to fertilize the Bubach? 


Mr. Rice.—I don’t think I could answer that question for you, 
because strawberries are fickle. With us, however, Brandywine 
is best for the purpose, because both varieties blossom and ripen 
about the same time, are about the same size and variety, and 
both are good sellers. We can’t get too much pollen by way of 
fertilization for Bubach. 

A Farmer.—Brandywine, Bubach and Gandy are the best sorts 
here. 


What new varieties are best? 


Mr. Rice—William Belt, Glen Mary, Atlantic and Marshall are 
all on trial with us. Marshall is one of the most beautiful straw- 
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berries I ever saw, and one of the best in growth, but there is so 
much difference in soils and climates that one cannot advise. We 
find that many things that do well with us do not elsewhere, only 
a few miles away. 


Is it best to mulch strawberries till after freezing, before cultivation? 
Is horse manure suitable for mulching? 


Mr. Talman.—I would say by all means mulch them, using 
wheat straw, and leave most of it on the plant, taking off just 
enough so that the plants will come up through it. I would not 
use horse manure at all. 

Mr. Converse.—I have tried mulching to be left on, but I now 
greatly prefer cultivation to keep down the weeds and conserve 
moisture. I also find that it is more profitable to take off but one 
crop of berries from a bed, then plow it under. If a second crop 
is taken off, the berries are much smaller and the yield less. We 
- mulch the new bed, or, rather, cover it in the fall with marsh 
hay or straw, to be raked off in the spring. 


What kind of fertilizer is best for fruit trees? 


Mr. Converse.—I am not an orchardist, but I have noticed in 
Western New York that the best orchards were those that are 
cultivated. Oft times that is ‘all an orchard needs. If the trees 
are thrifty and are making a good growth they do not need nitro- 
gen, and in most soils there is potash enough. If any fertilizer 
is required, it is phosphoric acid. 

What is the average production of strawberries on well-cared-for land, 
per acre? 


Mr. Converse.—One hundred bushels, or, say, 3,000 quarts, is a 
good, fair yield. 


Can you give any remedy for the strawberry root louse? 

Mr. Chapman.—The only remedy is to plow up the bed. I have 
not had it on my grounds, but have seen it in the State of Dela- 
ware. That is the remedy down there. 


What is the difference in effect on the apple tree in trimming in April 
and October, when it is quite severe in both cases? 


Mr. Converse.—I suppose that if we are to trim severely, the 
nearer we can do it to a full flow of sap, the better. But I have 
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heard Mr. Willard say that it is better to trim when the tree is at 
rest. It were well, however, to trim a little each year, so as not 
to have to cut off large limbs, and all trimming should be done 
closely. Do not leave the “stubs” sticking out far enough to 
hang hogs on when butchering day comes. When they are cut 
closely, if the wounds are painted over, they will soon heal. 


Last year our orchard in this vicinity was treated as follows: Buck- 
wheat was sown early and plowed under, then sown again and the crop 
taken off. It is proposed to plant to corn. Is it right? 

Mr. Van Alstyne.—I question if it is 'the best plan for the or- 
chard. It may be best for the other purposes mentioned, but we 
want to get the most out of the orchard we can. So we ought not 
te grow any crops that will take away fertility or moisture from 
the tree. lf we are to do that, we must feed both the trees and 
the crop sufficiently, and I know of no better crop to grow in the 
orchard than corn, because we can give both the crop and the 
trees cultivation. 


FERTILIZERS AND FERTILIZING. 


Why does land plaster fail to benefit our meadows, as it formerly did? 


Mr. Woodward.—As I understand it, land plaster is only a 
stimulant, and, after the soil has been stimulated to a certain ex- 
tent, such stimulants fail to act. 

Mr. Cook.—I would not draw land plaster from my depot, if it 
were given to me. I would buy South Carolina rock, instead. It 
costs but $11 per ton, and there are in it 240 pounds of phosphoric 
acid, worth five cents a pound, in a ton of it, thus giving us the 
plaster, or sulphate of lime, practically free. There will be about 
1,200 pounds of plaster. 


Is it economy to top-dress new meadows with barn or stable manure? 


A Farmer.—I top-dress my meadows. Have meadows from 
which I get a ton and a half of hay from an acre, and they have 
been mown continuously twelve years. 


Which is the best way to use nitrate of soda in a garden? How much 
will it require for the plants if placed around the roots? 


Mr. Cook.—I would not care to say how much will be required 
to injure the roots, but I know that it will injure the foliage of 
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some plants. So I would not use but little at a time, say fifty to 
seventy-five pounds to the acre; but I would not use it when the 
foliage is wet. Wait till it is dry, then apply it close to the plants. 

Mr. Dawley.—Mix your nitrate with plaster or earth, befcre 


applying. 


What fertilizer is best for spinach, lettuce and celery, when one does 
not have stable manure? 

Mr. Cook.—I do not grow these vegetables, except for family 
use, but I have learned that we must fertilize a crop according to 
its needs. Lettuce is a plant that requires much nitrogen. If 
enough is given, it will be tender; but there may be enough nitro- 
gen in the soil now; that is, as much as the plant can assimilate. 
Therefore, it would be money thrown away to add more of this 
element. As a rule, there is potash enough in the soil for most 
crops. Phosphoric acid is usually most needed. You will get it 
best from South-Carolina rock. If you need more nitrogen for the 
crops you mention, I think that the best source will be nitrate of 
soda. It gives the plant an early, quick start. But, no matter 
what crops or plants we grow, best results are obtained from fer- 
tilizers when there is a good per cent. of humus—vegetable mold— 
in the soil. To know just what fertilizer is best, we must study 
the habits of the crop to know what it needs, then strive to pro- 
vide it. 


Hen manure 4 parts, fine stable manure 2 parts, wood ashes 1 part, 
mixed thoroughly and rotted—on what crop and how would you apply it? 

Mr. Cook.—I would not make such a mixture. Leave out the 
ashes, as they would unlock and release all the nitrogen in the 
manure. Put in some South-Carolina rock and potash, then apply 
it at once. I believe that the ideal way to apply manure is in the 
fall, if one can save it all until that time; but we draw ours all out 
and apply it as fast as made, usually putting it on sod where we 
are to plant corn. 

Mr. Terry.—I believe that Mr. Cook is right. We store all of 
our manure under a shed, and keep it wet so that there will be no 
loss of nitrogen by fire-fang; then draw it out and put it on our 
sod, in the fall. We drew out 350 loads last fall. 

A Farmer.—Why not put it on the wheat? 
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Mr. Terry.—It would not do at all. There would be so much 
nitrogen in it that the wheat would all fall down; but, when it is 
put on the clover and the clover is cut early, it does no harm, and 
we get its full benefit in our potato crop next year. 


Does it pay to buy manure to bring up the land? 


Mr. Terry.—It would depend on the quality, what it cost and 
how far one would have to draw it. If I had to pay fifty cents a 
load for ordinary manure and draw it half a mile, I would not 
touch it. Too much of it, from livery stables, becomes fire-fanged, 
thus leaving nothing but potash and phosphoric acid in it, worth 
four cents a pound. If manure is made on a cement floor and 
all—urine included—saved, and it is directly applied to the land, it 
will pay to buy it and haul it a short distance, at a reasonable 
price. A load of such manure weighing 3,000 pounds, drawn two 
miles, will pay at $1. 


Are wood ashes good for a clay soil? Are Canada ashes pure? 


Prof. Cavanaugh.—I guess that it will be found that wood 
ashes are good anywhere. On clay, ashes are valuable, because 
they contain from 30 to 50 per cent. of lime. Good ashes will 
analyze four or more per cent. potash, with one per cent. phos- 
phoric acid. But I would not buy them except on a guaranteed 
analysis. I think they would be most valuable on a heavy clay 
soil. They are worth what the potash shows up. The phosphoric 
acid in wood ashes runs from one to one-and-a-half per cent., but 
it is not all at once available for the use of the plant. 

Mr. Litchard.—I buy all the wood ashes I can find; they are 
the best fertilizer I can obtain for my potato ground. 


What per cent. of potash is there in average hardwood ashes? 


Mr. Cook.—They will not average more than about four per 
cent. when dry and unleached. Sometimes we find a higher per 
cent., then a lower one, but there is a little phosphoric acid in 
them, possibly one and one-half per cent. The remainder consists 
of about forty per cent. of lime and foreign matter, so that, on 
sour soils, ashes have an additional value in this direction. On 
soils that are not sour their only value is in their potash and the 
small per cent. of phosphoric acid, which is slowly available. 
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How do hardwood ashes compare with fertilizers for oats and buck- 
wheat, when unleached? 

Dr. Van Slyke.—We cannot compare them. Ashes contain but 
one element—potash. Buckwheat requires a fertilizer containing 
other elements. Ashes at $6 per ton, containing four per cent. of 
potash, would not be too dear. At $10 per ton, unless one wanted 
lime, the cost would be too high. It were better to buy muriate 
or sulphate of potash for the crops named. 


What harm in putting wood ashes in the drops behind the cows in the 
stables? 

Mr. Van Alstyne.—The potash in the ashes liberates the nitro- 
gen in the manure and allows it to escape in the form of ammo- 
nia, which is just the thing we want'to save. Lime has the same 
teffect when mixed with manure. If ashes are to be used with 
manure, the mixture should be applied to the soil and plowed 
under at once. It were better to use South-Carolina rock in the 
gutters, to absorb the liquids, as there will also be added a good 
per cent. of phosphoric acid, an element that barn manure usually 
lacks. 

A Farmer.—Good wood ashes have proved the best fertili- 
zer I ever bought. They have been worth at least $1 per bushel to 
me, but they only cost me ten cents. 


Which is the cheaper to buy, manure at three or four shillings a load, 
or commercial fertilizers? 

Mr. Converse.—There is a difference in ‘the value of manure, 
and there is in that of fertilizers, but, at such prices for manure, 
compared with those for average commercial fertilizers, I would 
buy the manure. 


What is the best fertilizer for clay soils? 


Mr. Cook.—As a rule, clay soil has potash enough. What is 
most needed is the liberation of the plant food now in it, rather 
than to add any more. It will be a waste of money to add plant 
food, unless the soil has humus. There are thousands of acres of 
sandy soils in this country that are full of plant food, but which is 
not available, for the reason that there is no humus in them. To 
tell what elements of plant food are needed on such clay soils one 
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would have to watch the crops, note results and then feed the 
plants just what they should have. 


Does it pay to let manure stay out all winter in the barn yard, when the 
land needs it? 

Mr. Van Alstyne.—No, but we see it every day on some farms; 
at the same time the owners are going out and buying commercial 
fertilizers. This class of farmers are those who are all the time 
howling about their taxes, but they never stop to think that they 
are losing six times as much every year through the loss of their 
manure and the injury done ‘to their farming tools left out of doors 
the year round. 


With cow manure at $1 per ton, what per cent. of liquids should be 
eredited? How can it be saved? 

Mr. Converse.—I would make the floors and gutters of cement, 
then use absorbents in the gutters to hold the liquids. They con- 
tain sixty per cent. of the value of the voidings of the animals. 
Straw, horse manure, land plaster and other absorbents should be 
used for this purpose. 


Where is the best place to buy Carolina rock? What are the prices? 


Mr. Cook.—I buy it for $11 per ton, from first hands. 

Mr. Fenner.—It is $14 with us. Prices seemed to vary accord- 
ing to localities and markets. Some is more available and has 
more acid in it than has others. There are several features 
about South-Carolina rock, and, all things considered, I believe 
it best to use the dissolved rock in the cow stables, behind 
the cows. There are from 240 to 280 pounds of phosphoric acid 
in a ton of the rock, with about 1,100 pounds of gypsum. 

A Farmer.—We buy pure plaster here for $3.50 per ton. 


What form of potash shall I buy, kainit, muriate or sulphate, for 
tobacco? 

Mr. Cook.—Sulphate is, as a rule, worth from $8 to $10 per 
ton more than is the muriate. I cannot now give prices. The 
difference in price is in the less amount of salt in the sulphate. 
There is no salt in that while there is in the muriate. I don’t 
know about kainit. 
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To Mr. Cook.—What per cent. of actual potash is there in muriate? 


Answer.—If you buy genuine muriate of potash, in sacks just 
as it comes from Germany, without being opened. you will get 
1,000 pounds of potash in a ton. It is the same with sulphate, 
but the latter costs $10 a ton more, because it has been treated 
with acid and the chlorine and lime removed. But I do not be- 
lieve you can afford to go into the market and buy a commercial 
fertilizer. We can’t do it in Lewis county. The first part of the 
question I cannot answer. 


How much phosphoric acid will we get in a ton of treated South-Caro- 
lina rock? 

Mr. Cook.—You will get 250 pounds of acid and 1,200 pounds 
of pure plaster in a ton, thus giving you the latter practically 
free. Save your manure. Do not buy nitrogen. If you do, buy 
it in nitrate of soda, dried blood or cotton seed meal. 


Does it pay to plow under corn, for manure? 


Mr. Terry.—There would be no fertility added; all the benefit 
would be in the humus, and I would much prefer rye to corn 
for that purpose, although that would add no nitrogen, as would 
clover, but it would be preferable, while clover is much better 
than is the rye. 


Will the use of muck give humus to the soil, and can it furnish any 
fertilizing element? 

Mr. Van Alstyne.—Muck is largely composed of decayed vege- 
table matter and will give us humus. There is some fertilizing 
value in some muck; in others not any. But it is a very good 
absorbent in the stables, especially in the hog pens. 


In taking manure from the stable, is it best to spread it, or leave it in 
piles? 

Mr. Converse.—Experiments go to show that in no way can 
there be as much value got out of manure as to draw it out as 
fast as it is made and spread it where it is to be used. There 
will be none or but little loss in disposing of it in this way. 

Mr. Smith.—There is no time when there is so much fertility in 
manure as when it is first made and no time when it can be 
handled so cheaply. There can be no loss of mineral matter ex- 
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cept it is washed off, nor can there be any loss of nitrogen unless 
the temperature is raised to at least seventy degrees. 
A Farmer.—I draw my manure out every day. 

‘Mr. Cook.—I do not believe, all things considered, that there 
is any better time to draw out manure than the day it is made. 
Possibly, if it were kept till it rotted and no loss of nitrogen 
were allowed, it would be worth more, but the cost of caring 
for it would more than overbalance that item. There will be no 
loss of the mineral element in manure drawn out and so spread, 
nor none of nitrogen unless fermentation sets in, which can not 
take place unless the temperature gets pretty high. When you 
see the smoke rising from a manure heap you may know that it 
is nitrogen—worth fourteen cents per pound. 

Mr. Hardy.—Draw it out every day it is made, and spread it. 
It will never be as valuable again. The loss is absolutely less 
when it is so disposed of than in any other way. 


Would you advise putting manure on the snow on winter wheat? 


A Farmer.—Draw it out and spread it on every day. Nothing 
will be lost from such disposal. 


Which is better, to store manure in a pit or cellar until fall or draw it 
out and spread on the land while fresh? 

Mr. Van Alstyne.—I think it much better to draw it out as 
fast as made, liquids and all, and spread it where it will be 
wanted. I would not spread it on steep hill sides, especially if 
they were icy, as it would wash off. Manure cellars are too ex- 
pensive. Beside that, the manure, when placed in them, has to 
be handled twice; another expense. 

Mr. Ward.—Manure drawn out as fast as made and spread 
on the ground will not get away, even when the ground is frozen, 
except it were on an icy hillside. 

Dr. Van Slyke.—As a rule, nitrogen in such manure does not 
get away. There must be a temperature of about seventy de- 
grees to affect nitrogen so as to change it into a soluble form. 
But there can be but little, if any, loss from phosphoric acid or 
potash, they being minerals. But in some instances there may 
be a slight loss from these sources. There is a little coloring 
matter in manure which we sometimes see running away, and 
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which appeals to the eye, but there is no value in it, so far as 
known. As a rule, manure that has been properly saved and 
partially rotted has a little more value than green manure. 

Mr. Fenner.—I heard Prof. Roberts say that they had analyzed 
the coloring matter that is sometimes seen running away. It is 
of no value, it being tannin. There was no effect from it seen 
three feet from the piles of manure where they were left in the 
field. 

Mr. Ward.—There may be a slight loss from manure when 
drawn out and spread in winter, at times, but the saving or ex- 
pense in handling the manure as fast as made will offset any 
loss from leakage or otherwise. 


Which would you buy for phosphoric acid, South-Carolina rock or bone? 


Mr. Van Alstyne.—There is no difference in the value of the 
acid, but there is some nitrogen—about one and one-half per 
cent.—but the difference in price between rock and bone is too 
much to balance the item. I do not think I got any, or but very 
little benefit from bone. 


Upon what crop should we use our manure on our hard-pan land? 


Mr. Converse.—I would, if I kept cows, put it on to a good sod, 
then plow it and put in corn for the silo. But I would save all 
the manure, by which I mean liquids as well as solids. Sixty per 
cent. of the value of the manure is in the liquids. So I would 
use absorbents in the stables, then draw the manure out as rap- 
idly as made and apply it to the land on which I wanted to grow 
corn. 


Should we, as a rule, use a fertilizer to compare with the crop we are 
growing, if we do not know the analysis of the soil? 

Dr. Jordan.—At the prices which rule in the market, I will 
say no. No farmer can afford to do it. Find out something 
about your soil yourself by experiment. No chemist can tell 
what the soil needs» He may tell how much fertility there is 
in the soil, but he cannot tell what is or is not available. Cor- 
nell is sending out samples of different formulated fertilizer and 
asking the farmers to try them and report. The farmer must 
study the thing himself. No scientist or farmer, however well 


THe Question Box. 2738 


read or posted, can make rules for his neighbor. Asa rule, how- 
ever, I will recommend an application of phosphoric acid. We 
have acid enough. You cannot afford to buy potash now, be- 
cause, 100 years hence the land may be short of it. Heavy soils 
have more potash than light ones, but the farmer must find out 
for himself. I wish that the chemist could take a sample of 
every soil, analyze it and tell just what the owner needed, but 
he does not yet know how to do it. Possibly in the far-off future 
he may be able to tell, but I doubt it. 

A farmer present said he had harvested a larger crop of bar- 
ley on land fertilized heavily with phosphoric acid, while another 
said he got no results from such on oats. 

Dr. Jordan.—You are just adding testimony to what I have 
said. It all depends on the soil’s need. Both of you gentlemen 
are on the road to righteousness. Keep right along with your 
experiments. I can’t help you. 


What is a complete fertilizer? 


Dr. Jordan.—A complete fertilizer is known as one containing 
a greater or lesser per cent. of nitrogen, phosphoric acid and 
potash. An incomplete fertilizer does not contain all three, but 
one may use such a fertilizer on his soil that would act as a com- 
plete one, because the soil already contained the deficient element. 


What is the best and at the same time the cheapest fertilizer for the 
farms of this section (Schenevus) ? 

Mr. Van Alstyne.—The best fertilizer is good barn manure, that 
is, that which contains the liquids as well as solids. Next comes 
clover with some of the green crops plowed under. When we 
have exhausted all our farm sources, we may buy commercial 
fertilizers. But I would buy the ingredients, take them home and 
mix them myself. Don’t buy them mixed, nor be governed by the 
smell. Know what the analysis is of each element‘, and see to 
it that it is guaranteed. If you want nitrogen get it in the form 
of nitrate of soda, dried blood or cotton seed meal; if potash is 
required, buy the muriate; if phosphoric acid, buy dissolved 
South-Carolina rock. These sources will give you the needed 
percentages and in an available form. 
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How best improve a worn-out sandy soil? 


Mr. Van Alstyne.—The question refers to a light soil devoid of 
humus. That must be present to hold moisture to get a crop. 
Cultivation will do it in part, but I incline to the belief that a 
crop of cow peas sown in June and plowed under the nexi spring 
would be a good crop. “ Whipporwill ” or “Clay” are the best 
of perhaps 20 varieties. If I did not sow the cow pea, I would 
try winter rye to plow under. So far as fertilizers are concerned 
I do not think I would buy nitrogen. If I did it would be in the 
form of dried blood. If I wanted potash I would buy the muriate; 
if phosphoric acid, I would buy dissolved South-Carolina rock; 
if I found the soil acid I would apply 20 bushels of slaked lime, 
broadcasted, per acre, to correct the acidity. 

Mr. Cook.—I think that the best way would be to put on a herd 
-of dairy cows. 


What is the relation, that is, manurial value, of oats, corn, wheat bran, 
or wheat middlings, if either of them be fed to live-stock? 

Mr. Cook.—If the voidings are all saved, there will be found 
most manurial value in the bran, next in the oats. There is more 
value in the manure made from nitrogenous than from carbona- 
ceous foods. Corn is of the latter class, and its manurial element 
is quite low compared with bran. The same is true of timothy 
hay when compared with clover. Corn, timothy hay, the straws, 
cornstalks and corn ensilage are all starchy foods, and so contain 
but very little manurial value, while clover, wheat bran, wheat 
and buckwheat middlings, gluten meal, oil meal and cotton-seed 
meal are all nitrogenous and have nearly as much manurial as 
feeding value in them. Peas belong to the same class. Next, 
perhaps, come the oats. 


What crops do you recommend as best to plow under to furnish nitrogen 
and humus, and what element of plant food would you apply if you did 
not have mauure enough? Would you buy plaster? 

Mr. Cook.—I would plow under clover or cow peas. Both are 
nitrogen-catchers from the atmosphere, which they give up to 
the soil, and both furnish humus, but put in the peas as soon as 
all danger of late spring frosts is past, and plow them under 
before the early autumn frosts come. You will have to watch out 
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for these, as the cow pea, which is a bean, not a pea, is very 
tender, and the first autumn frost breath cuts it down. As a 
rule, on most soils, for most crops, phosphoric acid is most needed. 
There is potash enough, as well as nitrogen, for most crops, so | 
would buy South-Carolina dissolved rock to get that element of 
plant food. I would not draw common plaster from our depot if 
it were given to me. The dissolved rock may be boughi for just 
about the value of the phosphoric acid in it. There will be about 
250 pounds of the acid and 1,200 pounds of plaster in a ton of it. 
Don’t buy land plaster. It is no longer of any value on most soils. 
Buy the dissolved rock instead. 


What is the best fertilizer for the strawberry? 


Mr. Gould.—A good lot of stable manure applied in the fall; 
have it well rotted, then follow it with a good application of 
South-Carolina rock. The strawberry requires phosphoric acid, 
in excess of some other fruits. 


What about Canada hardwood ashes? 


Mr. Cook.—If you buy them, do it on a guaranteed analysis. 
There is a whole lot of such ashes sold that never saw Canada, 
and many of them are not worth half what they cost. Asa rule, 
they do not contain more than 4 per cent. potash, so that $6 
per ton is enough for them. There is about 40 per cent. lime 
in them, which, if your’soil is sour, will sweeten it. 


What is the best fertilizer for gardens? 


Mr. Smith.—Good barn manure, with, perhaps, South-Carolina 
rock and nitrate of potash, would be best. 


How should hen manure be treated and how used to get the most from 
it? 

Mr. Cook.—Mix South-Carolina rock or land plaster. I prefer 
the former, because it contains phosphoric acid. The gypsum or 
land plaster in it will absorb and hold the nitrogen in the drop- 
pings. Road dust, if one cannot get anything better, does very 
well to dry the droppings, but I do not think it as good as the 
gypsum. Do not mix wood ashes with the droppings as the 
potash in them will drive out the ritrogen in the droppings. 
Broadcast and harrow them in. 
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Is salt beneficial to land, if so, in what quantities? 

Prof. Cavanaugh.—Salt may be a benefit to a soil, although it 
contains no plant food. Its benefit consists in liberating plant 
food locked in the soil. The same is true of lime, plaster and 
perhaps some other substances. When we apply lime, plaster or 
salt, the potash may be liberated and thus made available for the 
use of the plant., When I was a student in college, we sometimes, 
when the oil got low in a lamp, poured in water. It raised the 
oil so that it came in contact with the wick and helped us out. 
But, after we use such substances a while, they seem to lose their 
effect. So far as the quantity of salt to be used is concerned, I 
could not advise. ‘I do not think I would apply more than 400 or 
500 pounds per acre, however. 


Is muck of any value as a fertilizer, when in its original state? 


Prof. Cavanaugh.—There is a difference in the value of muck. 
As arule, its value consists mostly in its humus. Usually a muck 
soil is sour, and produces best results when lime or wood ashes 
have been applied to sweeten it. 


To Mr Cook.—What is the best fertilizer for all crops? 


Answer.—Good barn manure first, for any crop, but save it all. 
Use absorbents in the gutters behind the cows, to hoid all the 
urine. Dissolved South-Carolina rock is the best, because it fur- 
nishes the gypsum, or what we know as land plaster, and fur- 
nishes phosphoric acid, beside. 


Do you advise the using of any form of commercial fertilizer for corn, 
if you have barn manure enough? 

Answer.—I think it pays to use a little nitrate of soda, say 50 
pounds, mixed with 150 or 200 pounds of South-Carolina rock, 
about 200 pounds per acre, and apply it in the hill to give the 
plants a quick start. If one were using 400 or 500 pounds, it 
should be broadcasted, else the plants would be burned by the 
nitrate of soda. Use a small quantity, just to start the plants 
rapidly, putting the mixture in the corn hills. 


What is plant food? How shall we cause our exhausted fields to 
become fertile? 


Mr. Van Alstyne.—There are several elements of plant food, 
but there are but three that are of vital importance—nitrogen, 
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phosphoric acid and potash. A soil may be deficient in one 
or all of these elements, but one may tell which is most lack- 
ing. If the plant is feeble in growth and the foliage pale, nitrogen 
is needed; if the foliage is strong and the straw weak and falls 
down, there is too much nitrogen. If the plant fails to mature 
it lacks potash. If it does mature and does not mature seed or 
fruit, phosphoric acid is required. But a plant may mature satis- 
factorily in one field and farm and fail on another. And there 
may be latent plant food enough in the soil which humus and 
cultivation would set free. All plants take their food in liquid 
form, which to get, there must be moisture in the soil. Asa rule, 
here, our soils are deficient in humus, or what is better known as 
vegetable mold. Barn manure and the plowing under of clover, 
rye, the Canada pea and the southern cow pea will furnish this 
humus most readily. 


Would it pay to sow ammoniated fertilizers to increase the per cent. of 
spirit food in the soil? 

Mr. Cook.—I don’t know whether it would or not; as a rule, to 
buy commercial fertilizer in the market as they are sold, for the 
crops you and I grow, it will not pay. If, however, there is a 
deficiency of nitrogen in the soil, I would recommend som: nitrate 
of soda, or dried blood or cotton-seed meal. There is not much 
difference between the price of the last two, which is not far 
from $20 per ton, while the nitrate will cost about $40. If phos- 
phoric acid in the soil is required, I would recommend South- 
Carolina rock, instead of ground bone. The rock will contain 
from 12 to 14 per cent. of available phosphoric acid. As a rule, 
we have an abundance of potash in our soils, especially in our 
clay soils. 

So, if I were going to buy plant food, I would buy the rock. 
If I wanted potash, except I were growing tobacco, I would buy 
muriate. Muriate contains some salt, sulphate does not. The 
muriate costs about $40 per ton, sulphate $10 more. Years ago 
our farmers used to buy land plaster, and they may now, but I 
would not draw it from the station if it were given me, because I 
can buy dissolved rock, get the phosphoric acid at market prices, 
and have the plaster free. 
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How can we get most value from manure? 


Mr. Cook.—I don’t know. It would depend on how the manure 
was kept, as a rule. According to the Cornell analysis, newly- 
made manures, urine included, is worth from $2 to $2.60 per ten. 
We have not been able, so far, to compost manure without loss; 
so we draw ours out every day it is made, and spread it where it 
will be wanted. There will be no loss, except it is washed off the 
ground. The potash and phosphoric acid cannot be evaporated, 
and, unless the manure heats up, there will be no loss of nitrogen. 
If one can save his manure so as not to have it heat, it may be 
most profitable to store it, but it will be found hard to do it. 


What is the best method of keeping up and increasing fertility, and 
what crops do you recommend as best for the purpose, on farms run for 
all purposes? 

Mr. Van Alstyne.—The first and best method of keeping up 
fertility will be found in keeping farm animals. Grow crops to 
feed the animals, then save and apply the manure from them. 
The best crop to raise is the manure crop; but it should all be 
saved. This means the liquids as well as the solids. Sixty per 
cent. of the value of the voidings is in the urine, and that is the 
portion that, as a rule, is usually lost. To-day, with the same 
number of cows I kept twenty years ago, I am making at least 
twice as much manure as I did then, while its value is fully 
doubled. 

Years ago the cows were milked in the yard and allowed to 
run out, while the stable floors were leaky. To-day the floors are 
tight, with water-tight gutters behind the cows. Into these gut- 
ters we put horse manure, road dust, or land plaster, to absorb the 
urine. As a result, I manured well eight acres of land last fall 
from the manure removed from the gutters during the summer, 
which, under the old way, would have been dropped in the barn- 
yard and not drawn out till the next year, when the urine would 
have all been lost and much of the nitrogen in the solids. 


Would it be advisable to use hen manure as a fertilizer on land intended 
for strawberries? 

Mr. Converse.—A1ll the hen manure made on our farm goes on 
to the strawberries. There is no better manure. If, however, I 
wanted to make a “ quick start” of the plants, I would apply a 
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little nitrate of soda, being careful not to allow any of it to come 
in contact with the leaves, else it will burn them. 

Mr. Chapman.—One should be careful in applying nitrate of 
soda to strawberries. Do not apply too much, else it will so 
stimulate the plants that it will set too many blossoms which will 
develop a crop of small berries. Nitrate of soda, if it comes in 
contact with the leaves, however, will not injure them unless they 
are wet. 


What is the mercantile value of a fertilizer containing 14 per cent, of 
acid phosphate soluble in water? 

Mr. Cook.—That is no more or less than dissolved South-Caro- 
lina rock, which, I understand, is now worth about $14 per ton. 
I have several tons which I bought awhile ago for $11, but since 
then all fertilizer chemicals have gone up in price. The usual 
phosphoric acid has a tendency to set free potash in a certain 
degree in the soil, now unavailable. 


How are we to get the manure on to our steep hillsides? 


Mr. Cook.—If your buildings are below the hill I know of no 
way to get the manure on to the hills, except by drawing it there. 


Would not the continued use of phosphoric acid tend to decrease that 
of nitrogen and potash in the soil? 

Answer.—Possibly, but I would continue using it as long as 
benefits were derived. 


Is it best to top-dress the meadows with manure from the stable or 
use it on cultivated ground? 

Mr. Ward.—Put it out on the corn ground. What that crop 
does not take up, will be left for the oats or other grain crops that 
are to follow, or for the meadow later on. 


Would you use plaster in your stables for an absorbent? 


Mr. Cook.—No; I would not draw it home if it were given to me. 
It will absorb, but I prefer dissolved South-Carolina rock. There 
are about 280 pounds of phosphoric acid in a ton of it, and one- 
half of the remainder is pure plaster; so we get the plaster, prac- 
tically free. 
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Mr. Dawley.—If you don’t feel like using the “ rock,” use plas- 
ter or some absorbent by all means, the loss of liquid manure is 
one of the greatest leaks on our farms. 


What is the value of a fertilizer, 14 per cent. acid, but only 12 per cent. 
soluble? 

Mr. Cook.—I don’t know. I told you what it costs, whether you 
can get your money out of it, is a question. But, no doubt, the 
ideal way to use it is in the stable as an absorbent. The phos- 
phorie acid is an element in which, as a rule, barn manure is lack- 
ing. Twelve per cent. is worth a little less than the 14 per cent. 
fertilizer. 


Where can South-Carolina rock be procured? What is the price? In 
what shape does it come, in bulk or in sacks? 

Mr. Cook.—I have been told that the fertilizer men, or most of 
them, have formed a trust and refuse to sell chemicals to outside 
parties. Prof. Jordan of the Geneva Experiment Station, is look- 
ing up the names of these commercial fertilizer men who refuse 
to sell chemicals to farmers, and will publish their names in a 
bulletin. The price of South-Carolina rock has advanced some- 
what recently. I think it is not far from $14 per ton. 


Is there any difference in the phosphoric acid in ground bone, boneblack 
or South-Carolina rock? 

Mr. Cook.—No; phosphoric acid is the same wherever found, 
but it may not be just as available in some forms as in others. 
The men who sell bone phosphate ask higher prices for it than 
do the dealers in the rock, because there is a little nitrogen in it, 
but the difference in the price of the two is too much. So, then, 
buy the rock. 


Are not the fertilizer men refusing to sell chemicals to farmers for home 
mixing? If so, where is one going to obtain them? 

Prof. Van Deman.—The German Kali Works do not sell fer- 
tilizers but potash salts and will sell to any one who wants pot- 
ash, whether he be farmer or fertilizer manufacturer. 

The professor mentioned other dealers who sell only chemicals 
or ingredients to any one ordering them. 
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What is the reason that land plaster does not produce as good effect 
on our land as it did forty or fifty years ago? 

Mr. Van Alstyne.—Land plaster does not contain any plant 
food direct. It is largely sulphate of lime—its office being to 
develop moisture. The probabilities are that the soil being defic- 
ient in humus, it cannot develop moisture so that the soil can 
hold it. Years ago, when we saw an effect on soil, there was 
plenty of vegetable matter in it. Now, there is but little, hence 
it does not have the effect it did then. 


How would you raise a selling crop from a field well supplied with 
plant food year after year without manure or fertilizer? 


Mr. Van Alstyne.—If the field is well supplied with fertility 
there will be no need of adding any more. I know of no better 
way than to supply humus. There must be a deficiency of that, 
else there would be moisture enough without cultivation to grow 
a crop, provided the fertility in the soil were of the right distri- 
bution. If we have such fertility we must use the clovers or 
other green crops to supply vegetable matter. There is no such 
thing as an exhausted soil. Those which have been so catalogued 
have been found to contain an abundance of fertility. All that 
was needed was proper treatment. By adding a little potash and 
South-Carolina rock, and, perhaps, some nitrate of soda, to give 
the plant a start, with the humus and cultivation, such a soil 
may be brought up and good crops grown yearly. 


What becomes of funds received from tax? 


Prof. Jordan.—The revenue from these license fees is to be used 
in paying the expenses of inspection, including the salaries of 
chemists, the salary and traveling expenses of our traveling 
agents, the cost of gas and chemicals and the expense of print- 
ing the necessary bulletins. 


What reason is there for taxing commercial fertilizers? 

Prof. Jordan.—We adopt the license fee system in this State 
because it seems to be the only practicable way of adjusting the 
amounts of money available to the extent of inspection work to 
be done. We have simply put ourselves in line with all other 
States, with possibly one exception. Experience seems to indi- 
cate that this is the most satisfactory way of accomplishing the 
results. It is a large question and I will not argue it fully. 
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What is the tax on commercial fertilizers in New York? Does It 
increase cost to consumer? 

Prof. Jordan.—The tax on commercial fertilizers in the State 
of New York will probably amount to about $10,000 for the year 
1900. The rate is $20 per brand. As probably not less than 
1,500,000 tons are sold in the State annually, the tax per ton is 
about two-thirds of one cent. I know from conversation with 
fertilizer men that they are utterly indifferent to the amount of 
this tax. 


SILOES AND ENSILAGE. 
What form of silo do you recommend? 


Mr. Cook.—The round one. We have several square ones, but 
will build two round ones the coming summer. 


Why do you prefer round to square ones? 


Mr. Cook.—The round silo is more cheaply built, is as fully 
frost-proof, and there is not much loss of ensilage for the reason 
that there are no corners in which the ensilage can spoil by mold- 


ing. 


How will your siloes be constructed, and what will be the material? 


Mr. Cook.—They will be round. The material will be pine. 
The staves will be six inches wide and three inches thick. They 
will be planed on both sides, brought to a uniform thickness, 
grooved and tongued on a bevel to fit the circle of the silo, put 
together with white lead and oil and hooped with five-eighth 
inch round iron. Such a form of silo is preferable to the square 
one, because, as I said, there are no corners in it where the en- 
silage can spoil, nor is the lateral pressure so great; but, if you are 
going to build a round silo, do not put a square roof on it. Have 
the roof round. It will not cost any more than does a square 
one, while its appearance will be much better. 


Why not use the Page wire fence for hoops for a silo? 


Mr. Cook.—I don’t know. It is said that the fence makes good 
hoops, and some of our silo men are recommending it, but I am 
in doubt about it, so I shall use the round iron hoops. 
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Which is the better way to plant ensilage corn, in drills one way or in 
check rows in hills? 

Mr. Cook.—We have practiced both ways. There is not much 
difference in results. When the ground is grassy, check rows are 
best. If not, I would plant in drills one way. 

Mr. Converse.—I have never seen but one silo that was hooped 
with the Page fence. That was at Cornell, but it was not, in my 
opinion, keeping the ensilage just right. 


Can a silo 24-feet deep be successfully filled with a two-horse tread- 
power? 

Mr. Rogers.—I will say that, in my opinion, one would be los- 
ing money and time in trying to cut ensilage and elevate it twenty- 
four feet with a two-horse tread power. Use an engine instead. 


What makes my ensilage spoil around the inside walls of the silo? 


Mr. Cook.—Possibly the silo is not airtight and air gets in at 
the sides of it. Or it may be caused by improperly filling the 
silo. The ensilage should be kept highest on the outside, next the 
walls, and be well trodden. If it is kept highest in the center, 
when it settles there, it will draw away from the walls, thus 
allowing the air to get in. Keep the surface of the ensilage in 
concave shape, about like that of the inside of a saucer. 


What about the stone silo? 


Mr. Cook.—There is nothing about it, except that you don’t 
want one. The first silo I ever saw was a stone one, and the 
next spring after it was filled the first time, one-half the ensilage 
in it was drawn out and thrown away. It was rotten and worth- 
less. If you are going to build a silo make it of wood. It will 
not cost a fourth as much as will a stone one and the ensilage will 
not mold if it is in the proper stage when put in and is properly 
packed. 


Is sorghum a good and profitable crop to raise for green feed and for 
ensilage? Where can the seed be obtained? 

Mr. Cook.—The seed may be obtained of any of the large seed 
dealers or of the western growers, but I would not plant it. It 
was experimented with considerably some years since, in various 
parts of the State, but it was abandoned, it having been found 
that corn was much better for a soiling or ensilage crop. 
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Will it improve the value o? ensilage to allow the corn to wilt, a day ; 
or two, before cutting it into the silo? 

Prof. Cavanaugh.—Are there any farmers here who have tried 
the plan? 

A Farmer.—I have. I allow it to lie and wilt a little, then cut 
it into the silo. It was a success. 

Mr. Litchard.—Such a plan is all right unless a rain falls, and 
if there are no yellow leaves in the corn; but, if a rain falls while 
the corn is lying in bundles, it will surely injure it. What is 
wanted in corn ensilage is succulence. So, if we allow the corn 
to wilt or dry, we lose much of that element. 


Would you advise the treading of ensilage, solid or not, in a silo? 


Mr. Cook.—Ensilage needs only a reasonable amount of pressure, 
and it should be evenly distributed. As a rule, the heavier por- 
tion falls directly under the carrier, so that it should be carefully 
spread over the entire surface. If the silo is tight, when the en- 
silage is well spread, but little treading is needed. But one may 
tread it too much. 


Does ensilage injure the flavor of milk? Will it impart bad flavor to it? 


Mr. Cook.—If the ensilage is not well grown and preserved, I 
will say yes. Or, if the silo. is not tight, thus allowing the en- 
silage to mold, the same result will ensue. But when the condi- 
tions are all right the only flavor which ensilage will impart is a 
good one. : 


Have you ever heard of an authentic case like the following clipping: 
“J. B. Bristol of Westfield, has just lost two valuable horses. The cause 
of their death is supposed to be due to eating ensilage. Mr. Bristol has a 
silo which he fills each year with green cornstalks, which are cut and 
made into ensilage. He fed some to his horses with fatal results. One 
was sick only a few hours; the other was sick four days. He valued the 
team at $300.” 

Mr. Cook.—I remember back, eight or ten years ago, in the early 
days of ensilage feeding, when it was reported that several 
horses near Rhinebeck had died from eating ensilage. I have 
never heard of a case of this kind since, until I read this. 

Mr. Moore.—One of my neighbors lost a horse from eating en- 
silage, but he fed him so much that it caused colic. 
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Is it of advantage to feed beets with ensilage? 


Mr. Chapman.—TI have fed both beets and ensilage, two winters. 
Have concluded it does not pay to grow beets when I have en- 
silage. 


Counting the expense of silo construction and filling, which is the 
cheaper and of most feeding value—ensilage or corn-stalks? 

Mr. Ward.—The most expensive way to save a corn crop is to 
cut, shock and husk it. We once made the experiment and found 
that it costs $2.08 per acre more to harvest it that way than when 
put into the silo. Then, when it came to comparing the two, the 
old way did not compare at all with the ensilage. I think the feed- 
ing loss will be about thirty to forty per cent. in the old way, 
while not more than two to five per cent. will occur in ensilage.’ 


What is the cause of ensilage molding about 18 inches deep from the 
outside, and the inside being good? 

Mr. Converse.—I never have seen such a condition except when 
the stalks were too dry when put into the silo. Such corn ought 
to be wet down somewhat when cut, to hasten fermentation. 


Why does ensilage mold in spots in the silo? 


Mr. Ward.—It is on account of uneven treading. There would 


be no moldy ensilage if the treading were evenly and thoroughly 
done. | | 


Why make ensilage, if the corn stalks have a food value of 1.013 and 
ensilage only .349, according to the chart? 

Mr. Converse.—An acre of corn stalks wil] not weigh to exceed 
five tons, while an acre of ensilage will weigh from ten to twenty 
tons. It is not the question of per centages, but of weight that 
must be considered, also that of succulence. 


How much corn ensilage should we feed a cow? 


Mr. Cook.—From thirty to fifty pounds. We have even fed 
more than that, but I have come to believe it not best to feed too 
much of it, and I find by experiment that a little loose coarse 
fodder or dry hay is better when fed in ensilage. We also geta 
better flow of milk when the cows are on pasture if they are fed 
a little hay daily. 
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Will the feeding of ensilage cause tuberculosis? 

Mr. Cook.—Now, if that man had put in: “ will it injure the 
teeth and kill the cow,” we would have a little longer text. No; 
ensilage made from good corn and put up properly will never 
injure a cow, but a whole lot of them are injured because of a 
want of it. We had a cow sixteen years old which we fed all the 
ensilage she would eat, but she thrived wonderfully on it. We 
have been feeding it fourteen years, and are more fully impressed 
of its value every year; and we find upon inquiry, that our ex- 
perience is the general verdict of almost all farmers when asked 
to give their opinions. 


Will calves fat well for veal when the cows are fed ensilage? If not, 
why not? 

Mr. Cook.—I don’t know why ensilage milk should not be just 
as good for calves as for any other use. Of course, they should: 
not be fed ensilage alone. There should be some protein grains 
with it. 


At what stage of ripeness should corn be cut for ensilage, and how long 
a time may one be in filling a silo? 

Mr. Ward.—Cut the corn just as it enters the glazing stage. 
It is then at its best. You may, if you can, cut the corn and put 
it all in directly from the field, in one day, or you may be several 
days about it. It will not injure the corn if it is allowed to wilt 
and dry a little, so you may have intervals of a day or two; but 
at that season the corn will be ripening rapidly and the stalks 
losing in feeding value; so I would hurry the corn into the silo 
as rapidly as possible. 


What variety is best for ensilage? 

Mr. Ward.—The one that will mature the earliest and produce 
the most on an acre on your farm. With us the large dent 
varieties are preferred to the flint sorts. As arule, we grow for 
ensilage, “ Pride of the North” or “ Leaming.” There are some 
other dent sorts that are also good for the purpose. 

Mr. Cook.—“ Pride of the North” is a good variety for ensilage 
when you get it pure. But the trouble is there are numbers of 
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bogus varieties sold for it. I bought some at one time which was 
not “ Pride of the North,” at all. Some dealers sell any variety 
that has a dent in it for “ Pride of the North.” 

With us, in Lewis county, we find “ Leaming” the best for 
ensilage. We want the variety that will produce the largest crop 
and mature it in our latitude. 

Mr. Chapman.—“ Huron’s Dent,” a variety that originated in 
Ohio, is being planted largely in Tompkins county, ripening in 
about ninety-five days there; but it does not produce as many 
tons on an acre as do some of the larger dent sorts. 


Has the feeding of ensilage anything to do with tuberculosis in cows? 


Mr. Van Alstyne.—Not any more than has the feeding of any 
other food, except, that if a man fed it to cows, then turned them 
out of doors all day long in winter and exposed them to cold 
weather, they might catch a cold, which, possibly, might develop 
into tuberculosis. There were more chances for catching cold 
here, last evening, and thus causing tuberculosis among some of 
us, than for a cow to get the disease from eating ensilage. 
Tuberculosis is nothing more or less than what we know as con- 
sumption, and has been growing less during the last twenty-five 
years, there being more than 10 per cent. less in our cattle and 20 
per cent. less in the human family in that time. 


Has Mr. Cook had any experience with octagon siloes? 


Answer.—No, sir; but there is a gentleman present who has. 

The Gentleman.—It costs a little more to build an octagon silo 
than it does a round one; but once built, one does not have to 
watch it or repair hoops. No'tarred paper is used. I have three 
of them, made of two by six stuff. They have been in use three 
years; would not build any other form for myself. 


Is it best to cut down the ensilage or feed from the whole surface? 


Mr. Litchard.—It would depend on how large the silo was, or 
how much ensilage is being fed. As a rule, it is better to feed 
from the whole surface, enough each day to prevent the ensilage 
from spoiling. 
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Do you partly cure the corn before putting it into the silo, or cut it 
directly into it? 

Mr. Terry.—It would depend on circumstances and conditions. 
We have had as fine ensilage from corn partly cured as from that 
cut into the silo directly from the field. As a rule, the greater 
portion of the evaporation comes from the leaves of the corn which 
contain but little feeding value. 


In what manner does ensilage injure milk? Dr. Jordan, please answer? 


Dr. Jordan.—It would depend. I am convinced, however, that 
good ensilage will not injure any milk. We have made cheese 
from milk from ensilage-fed cows that, within a year, scored 100 
points. But there may be poor ensilage, which would injure milk, 
butter or cheese. 

Mr. Dawley.—The four highest scores of butter at the Dairy- 
men’s convention at Cortland, last week, were made from milk 
from cows fed ensilage. 

Mr. Cook.—We are now shipping milk to New York made from 
cows fed on ensilage, and we never had better milk. But there 
are many farmers who have, and are now, putting in unripened 
ensilage and in improperly constructed siloes, which cause 
trouble. The condenseries refuse their milk because of their 
neglect. When this objection has been overcome, there will be 
no further objection, and milk from ensilage will not be refused. 


Is it cheaper to build one large silo or two small ones? 


Mr. Ward.—It would depend. If one has not stock to eat the 
ensilage rapidly enough, it is better to have two small ones. In 
that case not so much surface will be exposed to the air. 


Which is the best, to shred ensilage or cut it off square? 


Mr. Ward.—All things considered, I think that ensilage cut 
square and short is preferable to that which is shredded. 
A Farmer.—I prefer the shredded, two to one. 


Would a silo built of the same material as water tanks—iron or steel— 
be as good as wood? 


Mr. Cook.—The trouble with steel, iron or stone is, they are 
conductors of heat and frost. We want one built of something 
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that isa non-conductor. Siloes have been built of steel, but I have 
never seen them, and there have been but few built. I think that 
wood is the only material to use. 


Does sweet corn make better ensilage than other varieties of corn? 


Mr. Litchard.—I do not think it makes as good. Would rather 
have the common yellow corn than any variety of sweet corn for 
ensilage. It looks nice and tastes sweet on the table, but the cow 
says she prefers some other variety. 


What causes white mold in ensilage? 


Mr. Litchard.—There are three or four causes. As a rule, it is 
caused by the corn being too ripe when put in the silo. Such 
corn, unless it is well wet down, will mold. It may also be 
caused by too much moisture; then, again, by not feeding it 
rapidly enough, too much of it being exposed to the air. 


What is the feeding value of ensilage as compared with $10 hay? 


Mr. Litchard.—There is a difference in ensilage, just as there is 
in hay. As arule, good ensilage as compared with good timothy 
hay, two and one-half tons of the ensilage is worth one ton of 
hay. 


Is there a better way to use corn than in the silo? 


Mr. Litchard.—I know of no better way. We have been, during 
the last four or five years, husking our surplus corn, and we find 
one ton put in the silo worth at least three tons cured and fed in 
the old way. t 

A Farmer.—Do you mean to say that you would feed this ensi- 
lage in the summer? 

Mr. Litchard.—Certainly; there is no time in the year when 
ensilage is worth so much as in the summer, when the pastures are 
short. Next summer I am going to have a silo holding 75 to 100 
tons, filled especially for summer feeding. I have learned that I 
cannot go through these summer drouths without it. The value 
of the silo is just as much of an established fact as is the river 
St. Lawrence and no one knowing anything about it will dispute 
the statement. 
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Why should corn in a silo spoil on two sides next to the boards? 


Dr. Smead.—Doubtless the silo was not tight on those two sides, 
and so allowed the air to get in; or else the ensilage was not, 
tramped enough. 

Mr. Litchard.—Possibly the silo is not deep enough or the corn 
was too green or too ripe. We cannot take out anything from a 
silo we do not put in, any more than one of these ladies can take 
out something from a fruit can she did not put in. If she puts in 
unripe, over-ripe or wormy, half-grown fruit, she will take it out 
when she opens that can. 


Would it be advisable to use Page fence as hoops for siloes? 


Mr. Gould.—I would not use anything else. It costs less, and 
less for bolts than for wire hoops, and pulls the staves together so. 
that you can’t see between them in August any better than in 
December, while it costs but $6, against $20 for round hoops for 
a silo. 

Mr. Woodward: The Page fence people advise me that they 
are making a special fence for siloes, that costs less than ordinary 
fence. 


Does it pay to cut or shred corn stalks? 

Mr. Van Alstyne.—Yes; more good can be got out of shredded 
or cut stalks than whole ones; but neither of these can take the 
place of good ensilage. 


Do you advise building a silo in the barn? 

Mr. Cook.—If one has a barn large enough, so that the room 
for a silo can be spared, he may build a silo in it. There will be 
some saving in cost, because at least one side of it will have al- 
ready been built. Then, too, no roof will have to be put on. 
But one may build one outside, and we have found that no loss. 
from freezing the ensilage, if it is allowed to thaw without being 
exposed to the air, will ensue. If the frozen ensilage is raked’ 
into the center of the silo and the hot ensilage there mixed with 
it, no loss will be experienced. 


Why do some first-class condenseries reject milk from ensilage-fed 
cows? 

Mr. Cook.—The Borden people first interdicted ensilage years. 
ago, because there was much sour ensilage put up. But I have 
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found good authority for saying that fully as good milk can be 
made from good ensilage as from any other food, and it is being 
made from such ensilage all over the country. The St. Johnsville 
Condensery receives ensilage milk and says it is their standard 
for good milk. There are also creameries in the west which ac- 
cept such milk and want more of it. 

A Farmer.—I have a silo, but have no trouble in making good 
milk from my ensilage. 


Is the round silo preferable to the square one? 


Mr. Van Alstyne.—Yes and no. The round silo has no corners, 
which is a benefit if outside the barn; if, on the inside, build it 
square, because it can be built more cheaply there. It is a ques- 
tion of economy and the place it will occupy. My siloes are 
all square, but if I were going to build another outside it would 
be a round one. 


Can we avoid a bad odor in ensilage? 


Mr. Van Alstyne.—Certainly. When the corn is put into the 
silo, when in the glazing stage and is well tramped, there will 
be no odor from it. Last year a gentleman visiting me asked 
where my silo was. I said: “Step back about six feet and you 
will be in it.” It is the immature corn that causes odors from 
ensilage. 


What particular form of silo has given the best satisfaction—round, 
square, octagon or parallelogram? 

Mr. Ward.—If one does not care so much about the cost I 
would recommend an octagon silo. But, barring that item, I 
would build a round one. 


At what stage of ripeness should corn be cut into the silo? 

Mr. Converse.—I would cut it at its greatest feeding value, 
which is at the time it enters the glazing stage. Fifty-five per 
cent. of the value of the plant is in the stalk, and sixty per cent. 
of that value is below where the ear grew. 


Is ensilage in any way injurious to live-stock? 


Mr. Converse.—No, sir, provided it is good ensilage and is 
properly fed. But it should be balanced with nitrogenous grains. 
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Mr. Ward.—There are 100 of them within five miles of me— 
all very much alike, and I have never heard a word of complaint 
about ensilage injuring animals, 


How large would a silo have to be to hold 75 or 100 tons of ensilage? 

Mr. Cook.—The weight of ensilage will depend on two condi- 
tions—the depth of the silo and the fineness of the cut ensilage. A 
silo sixteen feet in diameter and twenty-five feet deep, if filled to 
the depth of twenty feet of settled ensilage, will contain about 
eighty tons. 

Mr. Ward.—How many of you here have siloes? 

Just four hands were raised. 

Mr. Ward.—Only four farmers in this audience who have siloes, 
and this the best part of Livingston county! I guess I will stop 
talking about the silo and talk about a cock or dog fight. 

A Farmer.—Don’t do that; keep right along. We did not have 
any Siloes here four years ago. 

Mr. Cook.—That is a very good record; one silo a year. 

Mr. Ward.—We have more than 100 round silos within five 
miles of Batavia, one-half of them having been built within the 
last five years, and the number is constantly increasing. In fact, 
I do not know of but one man who has abandoned his silo in all 
that number. 


Will sweet corn that has had the ears snapped off make good ensilage? 

Mr. Ward.—No. I would not use sweet corn for ensilage. Some 
of our farmers who patronize a canning factory put the stalka 
into their siloes, but, as a rule, they are too tough and are not 
nearly so valuable as some of the dent sorts for ensilage. 


What is the cost of a silo such as was described this morning? 


Mr. Ward.—Not counting the work of setting up, which was 
done by myself and hired help, our silo, holding 75 to 80 tons 
cost $48.60. It would cost more now on account of the higher 
price of lumber and hoop iron. Ours is of hemlock, and after 
having been filled seven or eight years, is as sound as it was when 
it was first built. But ours is inside the barn. There is danger, 
however, that a round silo outside the barn will blow over. If I 
were to build one outside I would put a cover around and over it. 


Tue Question Box. 2938 


Is ensilage a good food for horses? 


Mr. Ward.—We have fed ensilage to horses in limited quanti- 
ties. Would not feed it alone. We feed it once a day. 


Would you borrow money with which to pay for building a silo? 
Would it pay? 

Mr. Ward.—If I had live-stock, I would build a silo. If I did 
not have the money, I would borrow it. If it burned up the next 
year, I would have had my money back. 


Would you hill ensilage corn or drill it in? 

Mr. Cook.—I don’t think it would make much difference 
whether the corn is planted in hills—that is, check-rows— or in 
drills. The ground may be better cultivated when in check-rows. 
If the land is full of quack, check-rows are the best, because the 
ground can be more eyenly reached with the weeder and culti- 
vator. But, if the ground is free from foul stuff, probably best 
results will come from planting in drills, one kernel about every 
eight inches, and the rows about three feet, two inches apart. If 
every seed should grow, about ten quarts to the acre would be 
enough; but it will not; therefore, we plant a bushel of seed 
on every two acres. 


Can good butter or cheese be made from milk from cows fed on en- 
Silage? 

Mr. Smith.—Yes. I made butter from milk from cows fed 
ensilage, which scored 100 points at the State fair. Of course we 
did not compete for a premium. The cows had no pasture at all, 
but were fed entirely on alfalfa and ensilage, with daily grain ra- 
tions. 

Dr. Smead.—Speaking of ensilage, I will say that at the Clifton 
Springs Sanitarium farm, 180 cows are kept on 180 acres of land, 
and ensilage is fed every day in the year. There are 480 patients 
in the institution, and all eat the butter made from the cows and 
drink their milk. If there was anything wrong about the milk, 
ensilage would soon be rejected. The superintendent told me 
that he was going to try to keep 200 cows on those 180 acres next 
year. 
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At what length would you cut ensilage? Is it best to shred it? 


Mr. Converse.—We have tried various lengths, from half an 
inch to two inches. Half an inch we think best. It spreads more 
evenly and compactly than does that cut longer. Shredded en- 
silage has no particular advantage over that which is cut off 
short, while the cost is more because of an increased price of 
motive power. 


If you were feeding ensilage once a day and timothy hay twice a day, 
what grains would you feed to balance the ration? 

Mr. Smith.—Both foods are carbonaceous. We should always 
consider cost. I would try protein foods—wheat, bran, gluten, 
dried brewers’ grains or malt sprouts. These are protein foods, 
which should be added to the others, to make a balanced ration. 
Send to Geneva, and get the bulletins which treat on these feed- 
ing questions. 


What effect would bean meal have on ensilage? 


Mr. Gould.—While in Maine I was told that bean meal, up to 
two or three pounds per day, make a good ration for milch cows. 

Mr. Eastman.—In feeding bean meal alone with ensilage, the 
cows are liable to scour; we want some bran with it. 


Some factorymen claim that if every dairyman fed ensilage, a good 
article of butter and cheese could not be made. Is the statemént true? 

Mr. Cook.—Not with us; I can make as good butter or cheese, 
if not better, from ensilage properly balanced than from any 
other foods; and that is the verdict of all our best creameries or 
cheese factories in the State. 

J. F. Converse.—If ensilage is what it should be, it is just as 
wholesome and as healthful as any clover ever cut; but, there is 
now and then a farmer who feeds moldy ensilage which effects the 
milk, and there are some men who have abandoned their siloes be- 
cause they were not properly constructed or the corn was not 
properly grown or ensiloed; but the masses who grow and feed 
ensilage are not abandoning their siloes or ensilage; on the con- 
trary, the number of siloes hereabout is increasing each year. 
The prejudice is more against those who feed ensilage than 
against the ensilage. 
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Can a poor man, with a mortgage on his farm, afford to build a silo? 


Mr. Rogers of Binghamton.—It is the poor man who cannot 
afford to do without it. He can keep his cows more cheaply than 
on any other starchy foods, while the quality of the milk from the 
cows, when the ensilage is properly made and put up, properly bal- 
anced and fed, is the very best. No! The poor man should be the 
first to build the silo. The rich farmer can get along without it, 
but the poor man, if he reaps any profits from the cows, must 
have it, if he wishes to lift that mortgage. 


To Mr. Cook.—Do you recommend the Page fence as hoops for round 
siloes? 

Mr. Cook.—Has anyone here had any experience with it? 

No answer. 

Mr. Cook.—I don’t know. I have seen siloes hooped with Page 
fence. Will build two round siloes next season. Will not use the 
fence. Amin doubt. Have been reported as saying that I would 
use it. I have never said any such thing, because I know nothing 
about the practicability of the fence, for the purpose. 

Mr. Smallwood.—No Page wire fence for my silo. I patron- 
ize home men. We have one right here in Warsaw who makes 
round iron hoops and fits them, ready for the silo. ‘hey are 
good enough for me. 


Is it possible to produce as good milk from ensilage as from roots and 
grain? 

Mr. Olin.—I prefer the ensilage, although I have fed both. I 
have found, also, that the roots and the ensilage work very well 
together. I fed both, all last winter, and obtained satisfactory 
results. 

Mr. Cook.—The fault that once came from ensilage was caused 
by putting up the corn when not properly matured. But we hear 
but little of that now. It is one of the best cattle foods; but 
there should be some grain fed with it. 


What is the manurial value of ensilage? 


Mr. Cook.—It is very low, only about 82 cents per ton. 


Would ensilage be a good food for sheep in summer, in place of pasture? 


Mr. Cook.—Have any of the farmers here had any experience 
in feeding ensilage to sheep in summer? 
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No answer. 

Mr. Cook.—I do not know anything about it, having never fed 
ensilage to sheep. 

Mr. Talman.—lI have not fed ensilage to sheep in summer, but 
I do not see why it could not be done. He also said that he had 
seen a flock of sheep that had been fed on ensilage alone during 
the winter and that they came out fat, only a tenth of corn meal 
was required to “ finish them off ” for market. 

No one answered the question, but three or four farmers said 
they had fed ensilage to sheep in winter with highly satisfactory 
results. 


What is ensilage feed valued at and its cost? 

Mr. Cooper.—It would depend on the quality of the ensilage. It 
is worth from $2 to $3 per ton when the corn is fully matured. 

Mr. Conyerse.—_It may be raised for $1.50 per ton, depending, 
however, on circumstances—such as yield. I would use the 
largest variety of corn that will mature. My experience is that 
we can ripen any of the largest varieties of dent corn in 100 days. 
If we give proper cultivation, we may advance the ripening period 
of at least 10 days. Some farmers advise the raising of the 
larger flint varieties because they ripen earlier than do the dents. 
But as a rule, when the crop is put in early enough, and the 
proper cultivation given, we find no difficulty in maturing any of 
the dents such as “ Pride of the North” or “ Leaming.” 


Is it better to feed sowed corn in the dry stalk or feed in the form 
of ensilage, for making winter milk? 

Mr. Ward.—I suppose that means sowed corn. I would never 
put sweet corn in that way. It were better to plant it in rows, 
three feet and a half apart. We use Stowell’s Evergreen for that 
purpose, and plant about 14 quarts of seed per acre. If I had such 
sowed corn I would allow it to dry a little, then put it into the 
silo. 


Could a man afford to borrow $100 to expend in building a silo? 


Mr. Cook.—Yes; if he has a dairy that will consume the con- 
tents of sucha silo. The interest on that sum would not be much, 
while the silo would enable him to keep two or three more cows. 
I believe it will pay one to borrow the money to build one. 


Tue Question Box. 297 


When a man has a silo he Will be surprised to see how much a 
cow will eat, and will begin feeding better. For one, I much 
prefer to have one cow well fed, than two half starved. 


Will corn put into the silo whole keep in good condition? 


Mr. Ward.—We had a neighbor who filled two siloes with uncut 
ensilage. The next year he took it all out and threw it away. I 
never have known of whole ensilage keeping well. 


What can I best raise to put in my silo to feed during the drouth in 
summer? 

Mr. Terry.—Corn. It is the best crop; but one must supple- 
ment it with some protein crop, such as wheat bran. One should 
have two siloes, one for summer the other for winter feeding. 

Mr. Cook.—Have two siloes—and do not make the mistake of 
making them too large, because we ought to feed off enough from 
the surface to prevent the molding of the ensilage. Next summer 
we will build two additional siloes, one to be filled with corn for 
summer feeding, as I am satisfied the cows suffer more for the 
want of proper food in summer than in winter, and summer en- 
silage will supply the want, in great part. 


How do peas and oats compare with corn as a soiling crop? 


Mr. Cook.—We prefer the peas and oats, for the reason that 
they contain more protein than does the corn. But one should 
have both; one to balance the other. Still, when corn is well 
grown and preserved in the form of ensilage, it seems to knock 
out, somewhat, the objection that it is not a milk-producing food. 


Which do you recommend for a summer soiling crop, newly mown 
alfaifa or good corn ensilage? 

Mr. Converse.—We have had considerable experience in feeding 
alfalfa and ensilage as soiling crops. We prefer the latter for the 
reason of the expense attending the going into the field every 
day and cutting alfalfa. At our cheese factory, and another one a 
mile away, last summer, only eleven patrons out of seventy-one 
had anything to tide their cows over the drouth. It is one of the 
gravest and most costly mistakes the average farmer makes—this 
neglect to provide some soiling crop for the cows when the annual 
drouth comes on. Beside that, when we have ensilage, we can 
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keep the cows indoors during the severe hot weather in fly time 
and let them out during the night. 

Mr. Smith.—At the State farm, Geneva, we resort to alfalfa and 
ensilage. The very best results come from both. Last year we 
fed ensilage during the summer and got fully as good results from 
it as from alfalfa. If you are going to count the cost of the two 
crops, together with the expense and convenience, as between the 
two, we prefer the ensilage for summer feeding. By this I mean 
green alfalfa. We cut it in the morning, when the dew is on, 
then allow it to dry and wilt. It is then drawn to the barn and 
fed. No cases of bloat have ever occurred. About a basketful of 
alfalfa is fed twice a day to each cow. 


THE CLOVERS—THEIR VARIETIES AND USES. 

To Mr. Terry.—At what stage of growth should clover be plowed 
under? 

Answer.—It is not safe to plow under any green crop if too 
heavy, because there is a tendency to create acid in the soil, and 
I should not plow under a green crop of clover. Cut the firsit crop 
for hay, and leave the second crop on the ground to be plowed 
under in the spring, for potatoes or corn. During the last three 
years, we have made two to three cuttings of clover each season, 
and fed it to our cows. If I were going to plow under a green 
crop it would be “cow peas.” They are nitrogen catchers, and 
will, besides, furnish humus for the soil. The variety known as 
“ Whipporwill,” is the best of the cow pea variety. 

Mr. Cook.—With the dairy farmer, two things must be consid- 
ered when contemplating a crop—first, its feeding value; second, 
its fertilizing. When we come to this, if we grow it, clover for 
the protein ration, is the best. Its nitrogenous value is the great- 
est of any of our grasses while its fertilizing value is fully as 
great. 


Is not timothy a better fodder crop than clover? 


Mr. Converse.—No, sir; it is not. I would rather have one ton 
of clover than two of timothy for any animal except horses kept 
for speed. But, clover should be cut as early as June 25th, then 
the second crop may be cut early, and saved in the form of 
“rouen.” In this way we get the feed value of both crops. 
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A Farmer.—All the improvement in Allegany county which 
has come to it within the last 30 years has come, in my opinion, 
from timothy. Why do men buy timothy instead of clover? 
Years ago, there was a tavern every mile on our public roads in 
this county, and about all the products were leeks and whiskey, 
and the buildings were poor. Now they are all good, and the 
difference is due to timothy. 


If a crop of timothy is cut early and not pastured, is it more exhausting 
than is clover? 

Mr. Converse.—Yes, sir. We all know that the legumes take 
nitrogen from the air and restore, or give it to the soil. The 
clovers are of this class of plants. Timothy does not absorb nitro- 
gen from the air, but, on the other hand, takes it from the soil. 
For this reason we do not grow timothy at all. We do not mow 
clover but once, but plow under the second crop. 


How can we get a good crop of clover on hard pan soil? 


Mr. Converse.—Our soil is a clay loam. We have changed from 
seeding with clover on a spring crop or with winter wheat. We 
now sow oats and peas on the land we want to seed. When the 
crop is off we harrow the ground and fit it thoroughly; then sow 
the clover seed about the first of August. As a rule, the next 
year’s crop of clover will be as heavy as will that sown in the 
spring, even when we get a good catch. | 

Mr. Moulton.—The trouble with hard-pan land is, it is not 
plowed deeply enough, so that the water comes up and stands in 
the soil too closely to the surface. Plow the land deeply and fit 
it finely so that it will not “ heave” in the spring. By following 
this plan on a stiff, hard-pan soil, I do not believe there will be 
any trouble in obtaining a catch of clover, even when sown with 
spring crops. ‘ 


What is your opinion about sowing red clever and cutting it one year, 
then plowing under for humus? 

Mr. Van Alstyne.—If I wanted to grow a spring crop, I would 
plow under the second crop in the spring. If I wanted to grow 
a winter crop, I would plow it under in the fall, but would cut and 
save for hay, the first crop. 
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What is the difference between mammoth and pea vine clover? 


Mr. Converse.—I suppose what is meant by the queston is the 
medium or mammoth variety. If so, I will say that I prefer the 
medium to the mammoth, as it does not fall down so easily. 
Besides, finer in stalk and is eaten more closely by the cattle 
than is the larger variety. 

Mr. Cook.—We sow both mammoth and medium on our land. 
I prefer the former. We sow at least three bushels of it to one 
of the medium. 


Has anyone here had any experience in pasturing with alfalfa? 


Mr. Cook.—Alfalfa is being sown with success in many places. 
It should be sown thickly so as to have a thick growth. The soil 
should be deep, dry, well fitted, and the plant given the entire 
use of the ground. The next season, from two to four cuttings 
may be made. As to pasturing it, I will say that it may be done, 
but there is danger of the animals’ eating the plants so closely as 
to injure the crowns. It is much better to mow and cure it for 
hay; but it should be cut early, else it will become woody. It 
should be cut the first time as early as June 6th to the 20th, and 
again in July. When the seed is allowed to mature, the plant 
is about worthless for hay. As many as four cuttings were made 
at the Geneva Experiment Station, the soil being a deep clay loam, 
well underdrained. There were more than 16 tons of green hay 
in the four cuttings. If you will go to Geneva next summer you 
will see the field and will be able to obtain full information con- 
cerning it. I also think there has been a bulletin issued at the 
station giving some results with it, but that was three or four 
years ago. 


Who grows it here? 

A Farmer.—I have, but it has been a failure with me. Practi- 
cally it was all gone in two years. It is not as good as the clover 
here. 

Mr. Cook.—Have well prepared land and have it dry; then sow 
30 pounds of seed per acre and give it the whole use of the land. 
The critical period is its first winter. If it survives that, there 
will not be any further trouble. I would try a small piece of it 
to begin with. If you succeed with it, sow more. 
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Mr. Litchard.—Years ago I tried it. Won’t say anything about 
it now. 

A Farmer.—Over on the river flats, a man has three or four 
acres. He reports satisfactory results. 

Mr. Hardy.—I have a small piece of it. It is satisfactory, but 
we found when plowing the ground roots five feet long, and the 
plow might as well have run against a stump. 

Mr. Dawley.—That came from not sowing the seed thickly 
enough. When 30 pounds of seed are sown, the spears are much 
finer, but the cutting should be done before the seed is formed, 
else the plant will become hard, woody and entirely worthless. 
Sow it at the time the spring grains are put in, and when the 
plants and weeds are a foot high, run the mower over, and cut 
everything down to within four to six inches of the ground, and 
leave it for a mulch, unless there is too much of it. In that case 
rake it up and draw it off. The next season, if it withstands the 
first winter, there may be two or three more cuttings made. We 
have cut ours three times, but as a rule we make but two. We 
have a field of it that has been growing 10 years, and the stand 
seems to be as good as ever. 

If you are to grow it, either have the soil well underdrained, 
or else put it in good soil, naturally dry. Alfalfa will not grow 
on wet land, although it requires moisture. It is a very deep 
rooter. The roots go down, if they have the opportunity, several 
feet. Last summer, about al] the green thing on our farm was 
the alfalfa. Professor Voorhees, of New Jersey, says he grew on 
the station farm there an equivalent of $125 per acre of protein 
in an alfalfa crop. It has about the same power, possibiy a little 
more, of taking nitrogen from the atmosphere and giving it up to 
the soil as have the red clovers. 


Would you advise seeding to grass or clover with the corn? 


Mr. Litchard.—I have never tried the experiment, but I know 
of its being done in Chautauqua county and it is said, quite satis- 
factorily. We have, sometimes, sown clover with our corn. 1 
have ten acres that have never had a load of barn manure or a 
spoonful of phosphates on them, that are now producing good 
crops. They have been kept fertile by the use of clover and culti- 
vation. We take off, first, a crop of clover, and follow that with 
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either potatoes first and then corn, or corn and then potatoes. We 
always plow under the second crop of clover. As a rule, I use 
winter wheat for a seeding crop. 


Which food is the richer in protein, clover or bran? 


Mr. Cook.—Bran is the richer in protein of the two. It has a 
ratio of 1 to 4; clover has 1 to 5 or 6. 


To Mr. Smith.—What kind of soil does alfalfa require? 


Answer.—Alfalfa needs a deep, rich soil, free from water. You 
could not go down on to this flat and grow alfalfa. Have the 
ground rich and made fine by cultivation, and the subsoil broken 
up so that the roots can go down. And it is a good plan to nour- 
ish the young plants with a top-dressing of good, fine manure. 
Sow 30 pounds of seed per acre. 


Do you favor the seeding with clover in August, after oats? 


Mr. Cook.—We sow the clover seed on winter wheat in the 
spring. Seeding after oats in August is recommended and is 
practiced by some farmers. I prefer spring seeding, however, on 
our farms in Lewis county. 


What grains are best for a seeding crop with clover? 

Mr. Eastman.—Spring wheat first, winter wheat second, barley 

Mr. Cook.—After all, is it not a question of moisture? So I 
would not seed with oats; they take out nearly all the moisture 
from the soil, thus robbing the clover; consequently it dies. 


How is rape as a fertilizer plowed under? 


Mr. Gould.—Analyses show rape to be half as rich in nitrogen 
as is clover. 


How can we get our clover seed to catch in a dry season? 

Mr. Eastman.—By putting the clover seed in in the best 
manner possible. The ground should be properly fitted and fined, 
the grain drilled in, then fallowed with the smoothing harrow, 
then with seeder, which puts the seed in at shallow depth. The 
trouble is, the clover seed, as a rule, is put in too deeply. Where 
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is the lady who does not fine her flower seed bed with a rake 
before sowing the seed? Surely, there is no more vitality in 
clover than flower seeds. 


What variety of alfalfa is best? How much seed should be sown per 
acre, and how should it be sown? 

Mr. Smith.—I know of but one variety of alfalfa. It has a 
small, purple blossom. We have eight acres of it at the station 
farm at Geneva, and feed 25 cattle from it. 


Will the feeding of alfalfa cause “ bloat” ? 


Mr. Smith.—Yes. So will the feeding of too much clover. Al- 
falfa, in fact, is one of the clovers. 


When do you cut it? 


Mr. Smith.—Just before the blossom forms. If left till a later 
date it will become hard and woody. 


Do you grow crimson clover on the State farm? 


Mr. Smith.—Yes. We grow it in the orchards. Last year it 
was a beautiful sight when in blossom, about the middle of May. 
We sow the crimson clover and winter vetch about the first of 
August, as a cover crop, on our plowed land. 


What about the vetches? How many varieties are there? 


Mr. Smith.—I do not know. The vetch belongs to the pea 
family—is therefore a legume—and has the power of gathering 
nitrogen from the atmosphere. Crimson clover has the same 
power, and an additional value because it grows at a very low 
temperature, therefore, very late in the fall. We grow it as a 
cover crop—to plow under in the spring—not for hay, nor for 
pasture. 


How shall we grow clover on some farms where we cannot get a catch? 


Mr. Smith.—There are two causes: An acid oil, or want of 
humus. Test the soil with blue litmus paper. If there is acid 
in the soil the color of the paper will change to red. An applice- 
tion of lime will sweeten it. If the cause is a lack of humus, the 
plowing under of rye or barn manure will furnish it. There 
must be humus present to hold moisture, to unlock plant food 
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which is unavailable. Wood ashes may be applied in place of the 
lime. They contain about 60 per cent. of lime, four to five per 
cent. of potash, and one and a half per cent. of phosphorie acid; 
but the latter is very slowly available. Good, unleached hard- 
wood ashes ought to be worth from $6 to $7 per ton, depending 
upon locality and the cost of lime. 


How early is it advisable to sow clover seed on winter grains? 

A Farmer.—I sow it in March. 

Mr. Cook.—We sow it on the sugar snow, say the first to the 
middle of April, sometimes a little later in the season. 


Should alfalfa be sown in an orchard? Would it injure the trees? 


Mr. Armstrong.—I have an uncle in the West where they grow 
a great deal of alfalfa, who sowed some in his orchard, but a 
number of his trees died, before he could plow up the alfalfa. He 
thought it rooted so deeply that it took all the moisture away 
from the roots of the trees. 

A Farmer.—Will alfalfa grow on steep hillsides? 

Another Farmer.—Not on yours. It would all slide off. 

Mr. Smith.—It will grow if the soil is suitable. 


Will Mr. Terry tell us how to raise the first crop of clover on poor land? 


Mr. Terry.—I cannot answer that, but there may be circum- 
stances where the farmer may help himself. Sometimes a soil is 
acid. If it is, clover will not grow. An application of 20 or 25 
bushels of lime per acre, or of potash, will sweeten the soil. At 
other times a lack of humus prevents the soil from holding 
moisture, so the young clover plants, when the drouth comes, 
die out. Between the two—lime and potash—with the humus in 
the soil, as a rule, clover may be made to grow. I would not sow 
timothy except, possibly, in small quantities, say four quarts of 
seed per acre. 


What would you do with the clover when grown? 

Mr. Terry.—That would depend. Formerly, we plowed under 
the second growth of clover. We then kept no cows. Now we are 
keeping some, and so cut some of the second growth clover for 
them. We have built up a herd which gave 7,341 pounds of milk 
last year. One two-year-old heifer gave 6,000 pounds. We now 
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get $1.40 for 40 quarts, minus 15 cents per can, freight, delivered 
in Cleveland. We have ten cows. 


Is alfalfa as good a crop as the common red clover varieties? 


Mr. Terry.—I heard Prof. Voorhees say that they cut 20 tons 
of green alfalfa from one measured acre, containing 1,560 pounds 
of digestible protein, which is fully four times as much as can 
be obtained from an acre of the red clover varieties. 

A Farmer.—Here about, alfalfa grows well enough on low 
ground, but it does not succeed on high land. In California, 
where irrigation is practical, it grows well; if we could do that 
here, no doubt it would grow. It roots very deeply—sometimes 
40 to 50 feet. 

Mr. Cook.—We have grown alfalfa a number of years, but it 
required much time to learn how to do it. An old Frenchman 
who worked for us, brought a package of seed from France, and 
showed us how to sow it; we now succeed, but we first put the 
ground in the best possible tilth—just like a garden—then we 
sow nearly a bushel to the acre, early in May. Once well estab- 
lished it withstands a drouth the best of any plant I know. 
Last year, about all the green thing in sight on our farms, in 
August, was the alfalfa. But I incline to the belief that upland 
is better than low land; and I should advise every farmer present 
to try a small piece of alfalfa by way of experiment; but do not 
pasture it, and do not sow the seed except in early spring. 


What is the matter with the soil when clover has wintered, then does 
not grow when spring comes? 

Mr. Van Alstyne.—I don’t kmow as I can answer that question 
positively but my opinion is that the soil is acid. Clover must 
have nodules on its roots, to hold nitrogen, and these nodules 
will not live in an acid soil. The remedy for such a soil is an 
application of lime to correct the acidity by sweetening it. Apply 
20 bushels per acre. I have just such a field. It grows any crop 
but clover, so I shall treat it with lime next season. 

Mr. Cook.—My observation has been that, on lime-rock soil, 
clover grows well. In our county the soil is a lime rock and 
clover grows on it abundantly. 
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How is alfalfa clover as a substitute for corn for ensilage? 


Mr. Cook.—It would not be any substitute, because it is a 
wholly different crop. Corn is a carbonaceous crop; alfalfa a 
nitrogenous one. But I should never put it into a silo. Corn is 
much better. If you can grow alfalfa, cut it early, cure it as 
hay, and feed it in connection with the corn ensilage. Sow it 
early, about the time the corn is planted. 


To Mr. Van Alstyne.—Would crimson clover thrive in this locality 
(Schenevus) ? 

Answer.—Crimson clover is now being grown in the valley of 
the St. Lawrence river, but, if it is to succeed, one must get the 
seed grown as far north as possible. Southern-grown seed does 
not germinate well, or else produces a feeble, weak growth. Ob- 
tain seed from acclimated clover and sow it in the corn or potatoes 
to cover the ground, and to be plowed under the next spring; and 
be sure to put it in deeply, else it will sprout too quickly. If 
sown in the corn, run a narrow plank drag or stone boat over 
the ground to pack it tightly over the seed. Thus grown, one 
gets two crops on the same ground, and I am satisfied that, if 
the crimson clover now on my ground does not survive the March 
and April weather, it will be worth to me all it has cost. 

A Farmer.—We do not always get a clover catch here (Spring- 
ville). It failed two years ago. What are you going to do about 
that? 

Mr. Converse.—I believe that on ordinary dry soil, if clover 
is not grown, it will be the fault of the man. Of course, there 
are some wet, mucky soils which are sour, that will not allow 
clover to grow on them. An application of lime or ashes will 
sweeten such soils, so that clover will thrive; on fairly good, 
sweet soils, if humus is present, so that moisture is retained, the 
clover seed will germinate and the plants grow. You may test 
the soil by inserting a small piece of blue litmus paper in it for 
a few minutes. If in that time the color changes to a dull red, 
you may know that acid is present. If so, apply a good dressing 
of lime or ashes. 


What time of year is best for sowing clover or timothy seed? 


Mr. Cook.—We sow our clover and timothy seed on our winter 
wheat, as a rule, from the first to the middle of April. 
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Is there any difficulty met here in getting a clover catch? 


Mr. Harmon.—yYears ago I had no difficulty in getting good 
catches of clover, but I have not had one in ten years. I believe 
it is because I have grown so many beans. My loss from failing 
to grow clover has been thousands of dollars, and I have been 
forced to resort to commercial fertilizers to replace it as far as I 
could. 


Do we cover our clover seed deeply enough? 


Mr. Cox.—I believe that we do not cover deeply enough. I 
think that is the main reason for our not getting better catches 
some times. 


Does not potash always help the growth of clover? 


Mr. Cook.—If there is potash enough in the soil, and it is avail- 
able, an application of more would be of no avail. If that in 
the soil were not available, an application of potash would benefit 
the clover. 


At what stage of growth should clover be cut? 


Mr. Litchard.—When it is nicely in blossom. After that time 
it begins to deteriorate. The same is true of other grasses which 
we use for hay. 


How much clover seed is best to sow on an acre? 

A Farmer.—Eight quarts. 

Another Farmer.—Sow six quarts of clover and two of timo. 
thy. 

Mr. Cook.—We sow eight to ten quarts of clover and two to 
four of timothy. 


Will clover or corn grown on thin land contain as much feeding value 
as will that grown on rich land? 

A Farmer.—That is my question. I have heard it said that 
a ton of clover from poor land was not as good as one grown on 
good land, for feeding purposes. 

Mr. Converse.—Dr. Jordan said at Geneva the other day, that 
they were experimenting along that line, with the view of find- 
ing if a plant will take out more from the soil than it needs, 
but that results will not be successfully reached until after a 
number of years. 
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OATS AND PEAS. 
What variety of peas do you sow with oats, and how many per acre? 


Mr. Converse.—The small white Canada pea. We aim to sow 
oats enough to hold up the peas, so that they will not fall down 


and mold. We sow one part of peas and two of oats. 


Mr. Cook.—We have no fixed rule; but we aim to sow oats 
enough to hold up the peas; from three pecks to a bushel and a 
peck. The first sowing is wholly oats and peas; the later one has 
a little barley, sometimes half a bushel, mixed with it per acre. 


At what stage of ripeness do you cut them, and for what purpose do 
you grow them? 

Mr. Converse.—We cut them just as soon as they show a 
“yellow tinge,’ and do it with a mowing machine. They are then 
too green to be cut with a binder or one of the old “ poke off ” 
reapers. At that stage the grain has the most value, while the 
straw is fully as valuable for feeders as is timothy hay. We 
allow them to remain on the ground and cure like hay. We feed 
them for hay, or thresh and grind them. We also use them as 
a soiling crop, beginning the cutting of them when the first dry 
weather comes, which is usually about the first of July. 


Is there any better grain to sow with peas than oats, to hold them up? 
What about sorghum? 

Mr. Cook—TI do not know of any better grain than oats. 
Wheat might help out, as the straw is stiffer than that of oats. 
Sorghum would not do, it is too much like corn. 

Mr. Dawley.—Oats and peas are the best crop we grow, except 
alfalfa, when fed as a soiling crop for hay or to thresh and feed 
as grain, especially when fed with ensilage. We use the small, 
white Canadian pea, the mixture with oats differing according to 
the richness of the land. But we manage to sow oats enough to 
hold up the peas. We must not allow them to mold. The ideal 
way is to plow under the peas about four inches, then a week 
later, sow the oats; but we have had most excellent results by 
sowing them together. It will depend on the season and condi- 
tion. 

Mr. Rice.—We had most excellent results by putting the peas 
in with a drill, setting the drill four inches deep, then cross 
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drilling in the oats the same day, at the ordinary depths. Both 
crops came up at the same time. 

Mr. Cook.—We sow from a bushel and a peck to a bushel and 
a half of peas, and pretty nearly two bushels of oats, per acre, 
and it will be best to mix in a little barley in the last sowing. 
We make three sowings of oats and peas each season, at intervals 
of a week or ten days. The barley is mixed with the last one. 


Give comparative feeding value of oats and peas. 


Dr. Smead.—Oats have a nutritive ratio of one to seven, bran, 
one to three five-tenths. Their value would depend on the coarse 
food one had to feed. If he had a Jarge quantity of straw or 
timothy hay, more protein should be fed. The best single food 
for a horse is oats; but if a horse is being worked hard and twelve 
quarts of oats and two of wheat bran are fed,—I don’t care what 
the coarse foods are. 


Are oats and peas as good as clover, and are they good to seed after? 


Dr. Smead.—Clover fills a plaée in American agriculture that 
no other plant can. I hope therefore that what I am saying 
concerning oats and peas will not cause them to sow 
less clover; but as a succulent food to have to feed all 
animals during periods of summer drouth, oats and peas fill a 
place that clover cannot; also in seasons like that of 1899, when 
it becomes a matter of necessity for the New York State farmer 
to raise something for dry fodder, to carry his live stock through 
the winter, the oats and peas fill the bill in my experience better 
than anything else. They can be sown as soon as the frost is 
out of the ground in the spring, and as late in my section of the 
State as June 20th, and with even as dry a season as 1899 a fair 
crop of oats and pea hay can be made, providing the ground is 
made fairly rich and well tilled. I have cut as many as four tons 
of cured hay per acre, and never less than one, and that was last 
year when the extreme drouth made the yield short. As a grain 
crop for feeding, when sown one-fourth peas (always the small 
white Canada variety) and three-fourths oats, a feeding grain is 
produced which when ground is almost ideal for milk production, 
both in cows and ewes suckling lambs. For horses the peas in 
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the oats are far superior to corn of equal quantity; the nutritive 
ratio being, when sown in that mixture, a little over one to five, 
and when the coarse food is timothy hay, it makes a ration for 
work or driving horses as near perfect as can be. Occasionally a 
horse of a loose bowel temperament will be a little too much re- 
laxed for road work, but ten horses are constipated where one 
is too loose. The peas can therefore be added with advantage 
in nine cases out of ten. The straw also from an oat and pea 
grain crop I consider equal to average timothy hay, if cut when 
the oat is in the dough state and the straw green. In cutting hay 
always cut before the oat gets to the dough state, just coming 
into the milk; harvest just as hay is cut, namely, with a mowing 
machine and rake up the same as hay, then all will be eaten 
without mussing over to get the heads of the oat when cut and 
cured in that way. The nutritive ratio is about one to eight when 
sown one-third peas and two-thirds oats, and all animals relish the 
hay and thrive upon it with but little grain of any kind. While 
I do not claim that oat and pea hay will equal fine early cut 
mixed grass hay, in my experience it comes the nearest to it of 
anything that can be raised on our farms. In a case of emergency 
or where there is likely to be a shortage in fodder, I have suc- 
ceeded better in sowing clover or mixed grass seeds with early 
sown oats and peas than with oats alone, or with other spring 
crops. In conclusion I will say, sow oats and peas for a grain 
crop; Sow oats and peas for hay when needed; sow oats and peas 
to cut green during drouth if you have no summer silo, and if it 
is sheep you are feeding in the barn, oats and peas are preferable 
to ensilage; then sow lots of clover to feed with your oats and pea 
straw that you raise for grain. ‘The clover will enrich the soil 
so that more oats and peas can be raised, to raise more live-stock; 
produce more milk; more fat lambs; more wool; more good colts; 
that the farmers may have more money, have better homes and a 
whole lot of better things. 


BEANS. 
Have you ever dragged your beans? 


Mr. Watson.—I have never harrowed them, but have used the 
weeder. 
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Is it proper to rake up beans with a horse rake? 


Mr. Harmon.—I tried the experiment last year for the first time. 
It reduced the labor from one-third to one-half, but the hired help 
must be instructed thoroughly to shake the earth off them. 


Ought beans to be cultivated when the vines are wet? 


Mr. Wilson.—No. 

A Farmer.—I would not cultivate beans when the dew was on, 
even. I would rather the hired man would sit on the fence and 
whittle a stick. 


Shall we plow shallow or deeply for beans? 


Mr. Wilson.—I prefer to plow deeply, then pulverize thoroughly. 

A Farmer.—I think it better to plow more shallow. Our soil 
is gravelly, and if it is plowed deeply the moisture will go down 
below the reach of the roots. 

Mr. Cook.—When plowing a clover sod I think it better to 
turn the furrows at an angle instead of bottom side up. If such 
furrows are rolled down, then well pulverized, they will hold 
moisture much better than will those turned over and left in a 
flat condition. Beans, if they “ fill” well, must have moisture 
when the seeds are forming, and as we do not get enough from 
the usual rainfall it must be obtained by conserving it through 
cultivation. 


ks bean straw a good food for horses or milch cows? 


A Farmer.—Bean straw is all right for cows. Feed them only 
just what they will eat up cleanly. It is next to clover for cow 
feed. 

Mr. Smallwood.—lIt is all right for horses. I have fed it to 
Percherons, but they will eat anything. 

The Reporter.—The town of Ellisburgh, Jefferson county, pro- 
duces more beans than does any other one town in the State. 
There are five wholesale dealers in beans and peas in the town 
who furnish hand-picked seed to the farmers of that and adjoin- 
ing towns. The crops are grown on contracts. Two of these 
seedsmen put out last year 55 varieties of beans and 45 of peas 
each. There are 6,000 cows in the town, owned by 365 dairymen, 
nearly every one of whom feed “‘ bean fodder ” to their cows, and 
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all agree in saying that such fodder when properly secured is very 
good, an acre of it being worth fully as much as an acre of aver- 
age corn stover. But to contain such feeding value the beans 
must be hand-pulled, cured and housed before the leaves have 
dried up and fallen off, else nothing but the stalks and stems will 
remain, thus reducing the value considerably. There is much 
value also in the pods when properly secured and fed in connec- 
tion with other foods to dairy cows. 


What is the best cover crop to follow beans? 


A Farmer.—Winter rye. 

Mr. Smallwood.—Many of us sow winter wheat after taking 
off the beans. 

Another Farmer.—I usually sow winter wheat after beans; 
have taken off as high as 40 bushels per acre of wheat, which was 
sown on land from which a crop of beans were harvested the 
summer before. 


Will land plaster help beans? 


Several farmers said they had used land plaster on beans and 
were satisfied that good results had been obtained therefrom. 


MILK AND ITS PRODUCTS. 
When milk two days old is taken to the creamery, what is necessary 
to get a correct sample from it? 

-Mr. Cook.—As correct a sample may be obtained from milk 
two days old as from milk one day old. But I have seen milk 
that an accurate sample could not be obtained from, whether it 
was one or two days old. It was caused by some of the cream 
rising and hardening on the side of the can, so that the per cent. 
in the milk was lessened. Unless such milk is carefully cared 
for, correct sample cannot be obtained. Milk should be aérated 
as soon as drawn from the cow, but if new milk is to be mixed 
with milk of the day before, it should be cooled to that tempera- 
ture before mixing both messes. 


Should milk be stirred with a dipper? 


Answer.—Yes; but the trouble is that it is not always attended 
to. It is better to use a cooler, than an occasional stirring 
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will answer. As arule, when milk is poured into the weigh-can, 
it becomes very thoroughly mixed, so that a correct sample can 
be taken from it at any time it is running into the vat. 


What is sterilized milk and what are its advantages? 


Dr. Van Slyke——The general principle is to put the milk in a 
vessel through which runs a steam pipe, which heats the milk up 
to 140 to 150 degrees. The milk is then immediately cooled 
down. This is pasteurizing. Sterilized milk is that which has 
been heated to a point which kills all germ life in it, but it some- 
times gives the milk a “ cooked ” flavor. 


Will milk containing 6 per cent. fat make twice as much cheese as will 
8 per cent. milk? 

Mr. Cook.—No. Above about 44 per cent. milk the fat falls 
behind the casein, and so will not make as much cheese in propor- 
tion as will milk below that figure, for the reason there is not 
casein enough to hold the fat. 


Is butter made from separator cream softer than that made from milk 
creamed in pans? 

Mr. Cook.—No, when the butter is properly made. But cream 
when it comes from the separator should be at once chilled down 
to 50 degrees and held till the fat globules have hardened. If 
it is then warmed up to 60 degrees, ripened and churned, the but- 
ter will be as hard as that made from cream raised in pans. Milk 
goes through the separator at 80 degrees or higher, so that if the 
cream is not immediately cooled down, but is allowed to settle 
slowly to 60 degrees and there held and ripened, the fat globules 
will be soft. This fault was quite prevalent when the separator 
was first introduced, and people complained that the butter was 
soft, without grain and would not stand up as did that made 
from shallow pan or deep-setting cream. When, however, the 
cause was located and a remedy found there was no further 
trouble encountered. 

A question as to whether the Babcock test was fair for deter- 
mining the value and price of milk for making cheese, or whether 
it was fair to all the patrons of a cheese factory to declare divi- 
dends on the basis of the fat content of the milk, brought out 
considerable discussion, Mr. Cook saying that “ the old pool sys- 
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tem at the factory was simply offering a premium on poor milk. 
If we are going to pay for all grades of milk alike, why should 
one strive to have better cows? Why not go out and buy a herd 
of cows that will give 50 or 60 pounds of milk each that only 
passes the State test? There is no incentive for a man to im- 
prove his herd, except to raise the milk flow, and the thinner the 
milk the better, provided it will stand the test. Just why so 
many factories in Allegany county should discard the Babcock 
test, and why there should be so much opposition to it, I do not 
understand.” 


Which is best, to sell our milk or to patronize the creamery? 


Mr. Rogers.—It will depend on what you get back. The ques- 
tion is an indefinite one. If a man can utilize the skim-milk at 
a good profit, the creamery may be the best place. If not, the 
cheese factory or the shipping station may prove more desirable. 

A Farmer.—I patronize the creamery, raising the cream at 
home. It is called for by a gatherer, Some of the patrons use 
the separator, others the Cooley system, but the cream is paid for 
on the Babcock test basis. 

Mr. Cook.—We have shipping stations, creameries and cheese 
factories in our county, and I have noticed that the price of 
milk at the shipping stations is always based on the value of 
milk for butter and cheese. When the prices for these products go 
up, up goes the station’s price for milk. When it drops, then down 
goes the station’s price. But there is not enough milk consumed 
at home. Some farmers do not consume much, if any. Does 
any one know why? Stop and consider. There is more ‘digest- 
ible feeding value in a quart of milk than in a quart of oysters. 
The milk costs, perhaps, four cents, the oysters from 30 to 60 
cents per quart. 


To Mr. Cook.—I have been informed that you have stated that the 
Gravity Cream Separator is a fraud. Now, I and a number of farmers 
near here have been using it for the past three summers as well as 
winters, and have failed to discover any fraud or that we could not make 
as good butter as by any other process. Will you please tell us wherein 
the fraud lies? 


Answer.—That’s a good introduction, but I’m not going to take 
back any thing. But what is a fraud? That which represents 
itself to be something else. The so-called gravity separator is 
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one, because it is no separator at all. The farmer has been made 
to believe that it was fully as good as the centrifugal separator; 
but if you will write to Professor Wing of Cornell University and 
get their bulletin, you will find that the figures recorded there 
in a large majority of results, were as high as _ six-tenths 
of one per cent. of fat in skim-milk. At our factory we found 
from four-tenths to one per cent. of fat in the skim-milk. Any 
deep testing can will skim just as closely. If you want to add 
water to milk to help to raise cream, go to the tin shop, get a 
can made, take it home and do it. Don’t buy one that costs so 
much. I can take a can costing 25 cents and do just as good 
work as can be done with this aquatic can. Of course, just as 
good butter can come from such cream as from any other gravity 
process, but the skim-milk, being watered, is not fit for calves or 
pigs. At least, I would not feed it to mine. Another thing: the 
system is not new, but old, and is no more or less than any of the 
old gravity creamers, which never would skim closely. I have put 
away milk with one per cent. of fat in it, and failed to get any 
out of it by the gravity process. Your best course is to test your 
skim-milk with the Babcock. That will decide the question. 
Remember that the skim-milk is watered one-half. 


Which system will get the most cream from milk, the separator or the 
creamery cans? 

Mr. Smith.—The separator. There is no other way possible by 
which so much butter can be got from milk as by use of the 
separator, nor one that will produce as good butter, for the reason 
that the separator removes all the foreign matter. We have tested 
our skim-milk many times at the station during the past season, 
and, as a rule, did not find more than three-hundredths of one per 
cent. of fat remaining. The so-called aquatic separators are a 
fraud and humbug. Either employ the centrifugal separator or 
one of the deep-setting creamers. The submerged creamers 
are the best, such as the Cooley or Stoddard. They are operated 
on the same principle. 


Please name the variety of grain that will produce most butter fat in 
milk? 

Mr. Converse.—We cannot increase the per cent. of butter fat 
in a cow’s milk if she has been kept up to her normal working 
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condition. In Denmark, experiments were made with 150 cows, 
for the purpose of ascertaining whether butter fat could be fed 
into the milk of cows kept up to their normal working condition; 
the result showed that it could not. 


Which make of cream separator will leave the highest per cent. of fat 
in cream; that is, which will leave it the thickest, and what ought the per 
cent. of fat to be in centrifugal separator cream? 

Mr. Cook.—There are two or three good kinds. The De Laval, 
United States, Sharpless and others. A separator should skim 
very close, at the same time it should leave a cream having about 
35 per cent. of butter fat. 


Do you advise the use of a commercial starter for the ripening of cream? 


Mr. Van Wagenen.—I suppose the most of you know what a 
commercial starter is. The theory of the starter is that we may 
always have the bacteria necessary to ripen the cream. When the 
milk is frozen, commercial starters are as a rule the best, because 
they are free from gas and are clean. There are two or three of 
them on the market, but I do not know that they are any better 
than a home-made starter made from pure, clean milk slightly 
soured. 

Mr. Cook.—I would no more think of getting along without a 
commercial starter than I would without rennet for making 
cheese. A home-made starter is just as good when made of the 
milk from one cow, which has been heated up to 170 or 180 
degrees to kill all the germs in it, held there for half an -hour 
or more, then cooled down to 70 degrees and allowed to stand 
until it is slightly acid. 

Mr. Van Wagenen.—The starter is almost universally in use in 
Denmark. 


Why does it take so much more churning at some times, to get the 
butter from the cream from the same cows, than at others? 

Mr. Cook.—As a rule, the trouble all lies in the failure prop- 
erly to ripen the cream. It will not churn unless it has been 
properly ripened and mixed. No matter how it was raised. The 
best way is to take a quart of milk from your best cow; have it 
pure and clean; set it away and allow it to become slightly sour; 
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then add a small per cent. of it to the cream, which should be set 
in a jar and placed in another holding twice or three times as much 
water as the cream; warm that water up to 70 degrees and place 
the cream jar in it, and allow the cream to come up to that degree, 
then set it away at a temperature of 60 and hold it till it has a 
smooth, glossy appearance. It will then be ready to churn, but 
the temperature at which it should be churned will depend on 
how it was raised. Centrifugal cream will have to be churned at 
a lower temperature than that raised by the gravity process. 
About 60 degrees will be about right. Experiment and find out 
which degree is best. 


If ajl farmers crowded their cows to their full capacity, what effect 
would it have on prices? 

Mr. Cook.—I suppose that if every cow doubled her capacity 
this year there would be a depression in prices. In that case I 
would suggest selling off one-half the cows, thus saving the ex- 
pense of keeping one-half of them. But that problem does not 
trouble me at all. We have doubled the product of our dairy 
within the last 10 years, and yet butter is bringing fully as high 
or higher prices than it did then. We are feeding our cows $15 
to $18 worth of grain each year, but make a profit. Another 
point. The men who have cows that give 300 pounds of butter 
each year invariably obtain the highest prices for their product. 


Is it wise for farmers to sell milk to a New York city contractor, thus 
closing cheese factories along the railroads? 

Several Farmers.—No. 

Mr. Cook.—I have watched the New York markets several years 
and find that the price paid for milk there is just about the same 
as it is worth for butter and cheese, with sometimes a slight 
increase for the by-product. But we have several times paid more 
for milk than the stations did. The only real value that the 
stations have been, is the stimulating of winter dairying, but the 
requirements of the station now are very rigid. Milk must be 
absolutely clean and be aérated. If a can comes to the station 
that is not just right it is sent back. I wish we factorymen had 
the same power those men have and could enforce it as they do. 
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Can we change the per cent. of fat in a cow’s milk? 


Mr. Cook.—Not if the cow is giving a normal flow and is fed 
up to her capacity. At times it will increase, then it will de- 
crease, then drop back below her normal level. I have been 
trying during the last six or seven years to increase the fat in @ 
herd of grade Holsteins, but have been unable to do it, so far. 

Mr. Van Alstyne.—Recently I looked over our book where the 
Babcock tests are recorded, and found that the tests made every 
two weeks had not varied more than one-half of one per cent. 
The herd is made up of Guernseys and high grades. 


How shall we prevent the butter granules from running off in the butter 
milk? 

Mr. Van Alstyne.—Oftimes that is a great difficulty, but, if the 
granules are large enough so that they will stand on the surface 
of the butter milk, there will be no difficulty. Give the churn 
one or two more turns, then wait till the butter comes to the 
surface. 


Will dry feed produce as much milk as will wet feed? Would you cut 
the coarse fodder? 

Mr. Cook.—I suppose that means wet or dry grain foods. I 
have made some experiments in that line and came to that con- 
clusion, having fed five cows on cut and wet feed; but I did not 
get any more milk from them. I found, also that every time I 
made any change there was a decrease in the milk flow; aiso that 
I got most milk when I fed the long uncut hay. It is better to 
let the cow wet the food with the saliva of her mouth; besides, 
she will eat the food more slowly. 


What rate per gallon should the milk producer receive for city milk, 
with hay at $10, gluten feed $18 per ton, corn meal $15, bran $17? At these 
prices, which would be most remunerative—milk at 10 cents per gallon, 
cheese at 10 cents and butter at 22 cents per pound net to the farmer? 

Mr. Pingrey.—I am not prepared to say, but I think we ought 
to get at least 12 cents per gallon. It is selling now for 104 cents 
per gallon. 

Mr. Ward.—I think the milk shippers are offering 10 cents for 
the season. 


Sg 
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What are the farmers of eastern New York receiving per gallon for 
their milk, shipped to New York? 

Mr. Moore.—Last month, at Mount Upton, Chenango county, 
we got $1.50 per hundred for our milk, sold on the pool system. 
It went to factories, some into butter and cheese, while some was 
shipped. 

Mr. Fenner.—There are 12 gallons of milk in 100 pounds. You 
can easily figure the price per gallon. 


I have a cow giving 30 pounds of milk per day which tests 3.25 per 
cent. of fat. If I change foods and make that cow give 10 pounds more 
miik, will it increase the butter-fat? 

Mr. Smith—No; provided the cow is in a normal condition. 
As arule, such a per cent. of increase in milk from a cow testing 
so low in butter-fat, would result in a slight decrease instead of 
an increase in fat. 


How low in butter-fat can milk be profitably produced? 


Mr. Cook.—I don’t know. It would depend on the quantity the 
cow gave. The law says that milk below three per cent. of butter- 
fat shall not be sold, and I do not believe that a cow giving milk 
below that per cent. ought to be kept. My opinion is that the 
cow that gives milk containing four to four and one-half per cent. 
of fat, with a good flow is the most profitable to keep. We are 
keeping cows that give about 3.6 per cent. fat, and getting nearly 
7,000 pounds of milk per cow; but I am going to put in a herd 
of Jerseys for the purpose of ascertaining, if possible, which herd 
(cur present one is Holstein-Friesian and its grades) will make a 
pound of butter-fat at the smallest cost. We have found that it 
requires about 250 pounds of butter per cow, each year, to cover 
all the expenses for labor, feed and interest. 


Can milk be kept two weeks and give as good a test as milk kept but 
one week? 

Mr. Cook.—There is no trouble in keeping it two weeks. We 
keep all of ours 15 days and make tests twice a month. We use 
bottles or cans having glass stoppers, because foreign substances 
will adhere to corks. There are several substances that are used 
to preserve the samples. Corrosive sublimate is as good a one as 
any to preserve the same till we want to test it. 
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Which is the more profitable, winter or summer dairying? 

Mr. Garlock.—Winter dairying is the more profitable, provided 
we can get a factory that runs through the winter, but it will not 
pay if but one or two of us go into it. 

Mr. Converse.—There are 10 cheese and butter factories in the 
town of Ellisburgh, Jefferson county, six of which have not closed 
their doors or banked their fires during the past four years. Our 
best dairymen discovered some time ago that they could not af- 
ford to feed dry cow boarders four months in winter, with nothing 
to show for it when spring came but experience and scrub cow 
society. So they began winter dairying. With good clean quar- 
ters, good care, good cows, good corn ensilage, some clover hay, 
wheat bran and oats and peas, we find ithat we can make as fine 
butter in winter as in summer, provided the milk is properly cared 
for and the butter is well made. We have also found that a good 
dairy cow which drops her calf, say November 1st, will give 1,000 
pounds more milk during the year than she will when she freshens 
March Ist. Besides, the price of milk is from 20 to 50 cents 
a hundred pounds higher in winter than in Summer. Another 
point, if cows are to go dry during a certain season of the year, 
it will be much more profitable for them to do so when the hot 
weather, short pasture and flies are here. 

Mr. Cook.—Another point, in winter there is not any other 
farm work crowding, so that one can give more care and atten- | 
tion to the cows than in summer. But if best results from winter _ 
dairying are reached, we must have cows come fresh in the fall, 
and they should be good ones, by which I mean cows that will 
give not less than 5,000 pounds of milk—they should give 6,000 
or 7,000 pounds—during the year, and we should be provided 
with milk-producing foods, such as Mr. Converse has named, 
while all the environment of the stable should be of the best. 
With such cows and such conditions obtaining, if one is so situ- 
ated that he can draw his milk to a first-class creamery or cheese 
factory where butter is made in winter, there is no disputing 


the fact that winter dairying pays better than does that of sum- 
mer. 
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What causes “ flat’’ butter? 

Mr. Van Alstyne—I suppose that means butter lacking in 
flavor. 

A Farmer.—Feed the cows some onions. 

Mr. Van Alstyne.—They would add flavor, but not just the 
right kind. As a rule, foods have much to do with the flavor. 
Such foods as corn-meal, wheat bran and oats give best flavor. 
Ensilage also gives a good flavor; but at this time of year the 
milk from “ stripper ” cows is the cause of lack of flavor. When 
the milk of fresh cows is added to stripper milk a good flavor is 
maintained. That is one reason why Elgin butter has its reputa- 
tion. In most dairies there, fresh cows are constantly being 
added, which with the foods they are fed keep up the uniform 
flavor of Elgin butter, which gives it its reputation. 


Can 5.5 per cent. milk be successfully made into cheese? 


Mr. Cook.—I have never handled any 5.5 per cent. milk, but 
cheese from richer milk, 6 per cent., has been made with a loss 
of only thirty-five hundredths of one per cent. of fat. I saw such 
a cheese recently; but such milk must be carefully handled. It 
is a mistaken and false notion that such milk cannot be made 
into cheese. It is also a false notion that milk at this time of 
year cannot be made profitably into cheese; but it is almost im- 
possible to make a fancy cheese, one day with another, from every 
other day milk. It will be impossible with such milk to emulsify 
the fat so as to get out the moisture and get the caseine to hold 
the fat. In that case quite a per cent. of fat gets away in the 
whey. But a cheese made from very rich milk must be cured at 
a lower temperature than one made from poorer milk, for the 
reason that the high temperature starts the fat more quickly; one 
may not discern it with the naked eye, but a small magnifying 
glass will show it. For myself I can say I never worked milk 
during fifteen days that tested below 3.35 or above 4.2 per cent. 
In those instances there was no difference in loss of fat, showing 
that the caseine followed the fai in like ratio. Much higher, 
however, we know the caseine will drop a little behind the fat. 
The market shows that caseine is worth only two cents a pound, 
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so that the loss through the difference in caseine in such milk 
is seen to be below consideration. 


Can a pound of cheese be made from 8% pounds of milk? 


Mr. Cook.—Yes, if there are solids enough in it. But I have 
never worked any milk as rich as that. But it is safe to assume 
that in such milk a pound of butter fat will make about two and 
a half of cheese. 


Why does it take from 11 to 12 pounds of milk at our factory for a 
pound of cheese, if it can be made elsewhere from 10 pounds? 

Mr. Cook.—Possibly it cannot be made from 10 pounds else- 
where. During the hot weather many factories will take from 
11 to 12 pounds. When milk is inclined to be gassy it requires 
more. It is because, when the milk is in a certain condition 
more fat is liberated and gets away in the whey. I simply took 
10 pounds as a basis in my talk to-day. The average with us 
during the year is a fraction over 10 pounds; late in the fall less 
than 10 pounds. 


Neutchatel cheese.—Is there a demand for it, and is there profit in its 
manufacture? Tell us something of it, 

The Reporter.—It is a small, soft, fancy cheese, put up in small 
rolls about three inches in length and one inch in diameter; then 
covered with tin foil. I do not know what its present price is, 
nor whether there is more profit in it than in our Cheddar cheese. 
There is a large factory at Antwerp, Jefferson county, where this 
cheese and several other fancy varieties are made; it is also made 
at Adams, Lowville, Fayetteville and at a factory near Middle- 
town, Orange county. 


What salt is best for dairying? 


Mr. Cook.—There are several brands of salt made in this coun- 
try which are good. We have used nearly all of them, buying in 
car lots. All of our best American salts <re better than those 
imported, because they do not have the opportunity to become 
contaminated on shipboard. 


What causes white curds that are found in butter? 


Mr. Cook.—They are either bits of caseine or else flakes of dried 
cream. If the milk is creamed in the shallow pans we often find 
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these specks. <A good way is to cover the pans with pasteboard 
covers, or hang wet sheets in the room. These specks are mighty 
hard to get out of the cream and the best way is to cream the 
milk in the deep setting cans or by the separator. 


What is process butter and where is it made? 


Mr. Cook.—It is butter, the refuse from the stores in the west 
and elsewhere, melted up, purified with chemicals, re-churned, 
mixed with other butter, worked and packed, then put upon the 
market. The fraud is of selling it for creamery butter. In Utica 
there is much of it now being sold. It is difficult to detect the 
package owing to the color of the letters on the stamp. In this 
way the law is evaded. 


What causes spots—mottled like—in butter? 


Mr. Cook.—Nine times out of ten they are caused by an uneven 
distribution of the salt. Begin when the butter is in the gran- 
ular form; sift on fine salt, distributing it evenly; use a wooden 
fork to turn it over; allow it to stand 15 er 20 minutes. Then 
work it. In this way the mottles or spots will be avoided. 


Does it pay to aérate milk to be taken to a cheese factory in summer? 


Mr. Cook.—Most assuredly. The town of Ellisburg, in Jef- 
ferson county, has 360 farmers who milk nearly or. quite 
6,000 cows, the milk going to the 10 or more cheese factories in 
the town. Had each one of those 360 dairymen used an aérator 
last year it would have increased the value of their milk enough to 
have paid for an aérator and left a balance of $600 for the town. 
In other words, the value of the milk product in the town would 
have been increased last year $2,000. And yet such care of milk is 
no more than is enforced by the milk shippers and condenseries. 


PA Farmer.—Suppose every farmer made butter only in the winter, how 
long before the price would be down? 

Dr. Smead.—Possibly there would be a drop, but everybody is 
not going to do that. Then, too, with a good silo and ensilage 
butter can be made more cheaply in winter than in summer. — 
Another point, a cow coming fresh in the fall will give 1,000 
pounds more milk during the year than she will if she drops her 
calf in the spring. 
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Who is benefited by taking good care of milk that goes to a creamery? 
Mr. Cook.—Every one of the patrons, the butter-maker, and 
lastly the consumers of the butter. 


Of what benefit are the milk stations going to be to the farmers? 


A Farmer.—We have one at Lafargeville, none nearer. I think 
it a benefit. It keeps up the price of butter and promotes com- 
petition. 

Dr. Smead.—From my own observation I am satisfied that the 
station near me has benefited the farmers. The price of milk is 
higher, the cow is better fed and cared for, and the burden of the 
housewife has been lessened thereby. Besides, it has made 
another outlet, and anything that adds a string to the bow of the 
farmer is a benefit to him. 

Mr. Cook showed a chart on which were stenciled figures show- 
ing the value of milk, taking 20 cents a pound for butter as a 
basis, for both cheese and butter, and said that all depended on 
the value of the milk in butter fats. If the milk is rich in fat, 
at present prices for milk, more money will be got out of it for 
butter, provided that milk is sold by the quart. If it is alI pooled, 
such milk should be made into butter. 


How should milk be cared for that it may keep in perfect condition 
for delivery to the creamery or cheese factory? 

Mr. Dawley.—I like that question. Now I hope you will like 
my answer, Do not think I am “fussy.” The questioner wants 
to know how the milk can be delivered in perfect condition and I 
will lay down the following rules: 

The care of milk should begin before milking, by seeing that the 
cow or cows are clean, the stables and surroundings clean, as well 
as the utensils, and last but not least that the milker is clean. 

Before commencing to milk, the cow’s udder and flank should 
be wiped with a damp cloth or brush. By doing this, loose hairs 
and fine particles of dust and filth will be prevented from drop- 
ping into the milk pail, and much cleaner milk will be secured. 
' The milking should be done with dry hands, and, to get the best 
results, should be done gently, yet quickly. Immediately after 
milking, the milk should be removed to a place where the sur- 
rounding atmosphere is pure, and then strained at once; for no 
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matter how carefully it may have been drawn, there will be some 
dirt in it which should be strained out at once. 

Air the milk frequently by dipping or pouring, or by the use 
of an aérator. With regard to aérators, if they are used properly 
and kept perfectly clean they are a good thing, but, if kept only 
half clean, they are a curse to the business, for a dirty aérator 
will spoil all the milk that goes through it. 

In the very hot weather it will be necessary to cool the milk by 
the use of ice or water, but be sure that the milk is thoroughly 
aired before doing so, and do not cool the milk below 68 or 70 de- 
grees, as it will keep quite sweet over night at this temperature 
and will arrive at the factory in much better condition for cheese- 
making than if it had been cooled to 55 or 60 degrees. 

Always remember that milk requires airing just as much in cold 
weather as it does in hot or warm weather, for gases and animal 
odors are present at all seasons, and should be allowed to escape 
by airing immediately after milking. 

Keep the milk in small quantities over night, and do not mix 
the hot and the cold milk. Send the night’s and morning’s milk 
to the factory in separate cans if possible. 

When the whey is returned in the milk cans, empty them at 
once, wash with warm water, then scald and place them where 
they will get plenty of sunlight and pure air. See that the place 
where the milk is left over night is clean and away from anything 
that will produce a bad odor. 

Occasionally, and the oftener the better, during the evening, the 
milk should be aired by dipping or pouring, thus preventing the 
cream from forming a leathery scum, which hinders the escape of 
taints. If the cream is allowed to rise and become exposed to 
the air it will become tough and leathery and will not mix with 
the milk, consequently a greater quantity of the fat is lost in the 
whey. The maker may get the blame when in reality it is the 
careless patron who is to be blamed. Do not leave the milk cans 
flat on the ground or against the side of a building over night, 
but raise them on scantlings or something similar, in an open 
space, so that the air will circulate freely under as well as around 
the can. 

A very good plan is to rinse the cans with a pail of cold water 
before putting the milk in them. See that your cows have plenty 
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of good succulent fodder when the pastures are getting short, 
with free access to salt every day, and an abundant supply of 
pure water. As there is 87 per cent. of water in milk it is very 
essential that the water should be pure. 

Causes of Tainted Milk—Some of the causes of tainted milk are: 
poor, decayed fodder; dirty water, whether used for drinking 
water or for the washing of utensils; foul air in the cow-stable or 
cows lying in their manure; lack of cleanliness in milking; neg- 
lecting to air the milk rapidly directly after milking; lack of 
cleanliness in care of the milk, from which cause the greater num- 
ber of milk taints arise; mixing fresh and old milk in the same 
cans, and dirty or rusty tin pails and cans. 

It should always be remenibered that pure milk can only be ob- 
tained from healthy cows, pure feed, pure water, pure air and 
clean handling. Every patron’s cash receipts are affected by 
the way his brother patrons produce and handle their milk. 
Hence the necessity of each adhering to sound rules based on 
sound dairy sense. In not a single first-class factory in the land 
are good prices obtained for the product except where all the 
patrons practice thorough cleanliness in the care of milk. Itisa 
matter of profit for each to do this. 


SUGAR BEETS. 

From what information you can get and have received, are the farmers 
generally satisfied with the results obtained from sugar beet cultivation? 

Dr. Smead gave some results as reached in his county near 
Seneca lake. Last year most of the farmers were satisfied with 
results. This year the drouth has shortened the crop, but he has 
learned that the percentage of sugar is greater this year than 
last, but that as the price will be no higher than it was last year, 
the growers object. All in all, he thought the farmers would 
continue raising them. ‘There were about 40 acres grown in his 
locality this season (1899), the crop going to Binghamton. 

Mr. Cook.—The sugar beet is a new money crop and no doubt 
will prove a good thing in some localities, if properly grown. But 
I do not believe any of you will get rich all at once by growing it. 
I would not rush into it too far at first; but, don’t think I want to 
throw cold water on the enterprise. It is well to try it; then note 
results. 
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What success have our beet sugar factories had in increasing their out- 
put and numbers? 

Mr. Cook.—Mr. Rogers of the Binghamton beet-sugar factory, 
said they were greatly encouraged. Their crop last year was 
30,000 tons, against 20,000 tons the year before, while next year’s 
tonnage will be still larger. Doubtless there will be one more 
factory built in the State this year, which will be at Lyons, mak- 
ing three factories in the State. The growing of sugar beets adds 
another money crop for the farmer, and I think it will grow and 
erystallize in a short time so that we will know what we are 
doing. 

Mr. Harmon.—We grow cabbage here, which is a better crop 
than sugar beets ever will be with us. 

Is the Unadilla Valley suitable for growing sugar beets? 

Mr. Moore.—They will grow here and give a good per cent. of 
sugar, if the season is favorable. I sowed some seed last spring 
but it did not grow; the drouth was the cause of failure. 


Which is the best money crop, sugar beets or potatoes? 


A Farmer.—Sugar beets; but it is more work to grow them 
unless one has a weeder. We got $50 last season off an acre and 
a half. 

Two or three farmers said that, all things considered, there was 
more money in potatoes at 25 cents a bushel than in beets. 

Another farmer said he got $50 last season off an acre. The 
yield was 10 tons; but there was a majority of two to one in favor 
of the potatoes at South New Berlin. 

Mr. Cook.—I think, as a rule, we have not been educated up to 
the point of successful sugar-beet growing; I also believe that 
we are to grow more of them, but that the work will be largely 
done by foreigners; and I hope the Legislature will keep up the 
bounty appropriation just as long as its conscience will permit. 
Let us raise all we can and save as much of the money as we can 
which we are yearly sending abroad to purchase this crystalized 
sunlight. 


What is the expense per acre of growing sugar beets? 

Mr. Cook.—Have any of you here grown them? 

O. E. Wolcott of Corning.—I grew 20 tons of beets per 
acre at a cost of $30 per acre. I used fourteen pounds of seed. 
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One-half the cost will be saved if the ground is plowed 
early and harrowed several times to kill the weeds. Sugar 
beets pay better than any other crop grown on my farm. One ad- 
vantage is that the crop is sold before it is grown, while the soil 
is left in fine condition for succeeding crops. One firm in Syra- 
cuse grew 132 acres last year and this year will put in 300. 
Around Hornellsville, some are offering to take 50 acres. Mr. 
Rogers at Binghamton had 37 acres. The total cost was $655,52; 
the yield was 144 tons. After paying for fertilizers and every 
item of cost, the expense was $25.77 per acre. All work except 
the thinning can be done with a horse. The hardest thing is to 
get a good stand and plenty of seed should be used; and do not 
put it over an inch deep. Cultivate with a small toothed culti- 
vator. The secret of success is never to let the weeds get a half 
inch high. A good fertilizer is one containing 4 per cent. nitro- 
gen, 8 per cent. phosphoric acid and 10 per cent. potash. 


Will Mr. Rogers, who is present, give us some data as to results reached 
from the sugar beet crop, at the. Binghamton beet sugar factory since it 
was opened? 

Mr. Rogers’s answer is condensed. He is president of the Bing- 
hamton beet-sugar factory and has had much experience with 
sugar-beet growing and the manufacture of beet sugar. He has 
used every means for the purpose of ascertaining if the growing of 
the beet by the farmer, and the manufacture of sugar from them 
could be made profitable. The results so far have proved highly 
satisfactory, and his company has been enabled to increase its 
contracts for next season’s crop nearly 100 per cent. over those of 
last year. He said that the number of beet-sugar factories and 
the manufacture of beet sugar has nearly doubled in the United 
States during the last two years. The average production per 
acre in the Binghamton factory’s bailiwick last year, although 
it was one of the driest seasons he has ever known, was fully 
two tons per acre more than it was the year before, which shows 
that the farmers had become better educated in the knowledge 
of how to grow the sugar beet. There is no crop that will pay 
better, if one has a fairly good soil, than will sugar beets. It 
is possible to grow beets, and get yood pay for our labor, the 
fertilizers used, and the interest on the value of the land, and 
give a good profit. All the work done was done with a good 
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profit. All the work was done with a horse, the rows of beets 
being twenty inches apart and the plants thinned to eight inches 
in the row. Two years ago Mr. Rogers grew twenty acres at a 
total cost of $27.02 per acre. Last year he grew thirty-seven 
acres at a cost of $17.27 for labor and interest, to which should 
be added $5 for fertilizer and $1.75 for seed per acre. 

“ But,” said Mr. Rogers, “ we want good land, well fertilized, 
and the beet must receive good care. It will not pay to expend 
money and fertilizers on poor land. It does not cost any more 
to grow a crop of 14 tons or more per acre than it does to grow 
10 tons. Therefore, have the ground rich, plowed deeply and well 
pulverized, so that the seed-bed will be fine. This enables the 
seed to germinate. If the ground is inclined to bake before the 
seed germinates, go over it with a wire-tooth horse-rake. It is 
better than is the weeder, because the teeth draw more flatly over 
the ground.” 


What formula of commercial fertilizer do you recommend? 


Answer.—One haying 4 per cent. of nitrogen derived from 
nitrate of soda or dried blood, 8 per cent. of phosphoric acid, and 
12 per cent. of potash, using either the muriate or the sulphate. 
When the land is good, well fertilized and the crop well cared for, 
there can be a profit of $15 to $25 per acre realized. 

Mr. Rogers, to show how the growing of the beet has increased, 
said that Smith and Powell of Syracuse, grew, two years ago, 
15 acres, and last year 130 acres, and they have contracted to 
grow 300 acres this year. They have grown cabbage and nearly 
all other truck crops, but they had told him that they had never 
grown a crop so profitable as sugar beets. 


THE SHEEP-FOLD. 

What about sheep as moneymakers on a farm. Best breeds and man- 
agement? 

Dr. Smead.—There are a great many things about sheep which 
the best breeders do not yet know. To breed sheep successfully 
one must know the sheep and its habits and how to breed and 
feed it. Then, too, one must select the breed he likes best. Hav- 
ing selected it, feed and care for it as it is cared for and fed in its 
native home. Nearly all our sheep breeds come from England. 
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There they are fed succulent foods such as roots. Here we give 
dry feed and grain. The shepherds of England feed but 16 bushels 
of grain to their flocks, while we feed an average of 47 bushels. 
If profit is to come, we must aim at a certain production, which 
should be mutton, or, rather, lamb. So select the breed that will 
produce the most and best, first selecting the one you like best. 
When all the knowledge of the sheep needed has been obtained, 
there will be money in them. But one must constantly make 
selections of the breeding ewes, keeping those that are the best, 
so as to get the most lambs, which should be dropped as early in 
the season as possible. 


What breed of sheep is best for all purposes? 


Dr. Smead.—The one that the man under his individual condi- 
tions can make the most money out of. But the soils and climate 
of this State are favorable to the keeping of any and all breeds, 
so I am going to say that, if one will study the individuality of 
either one of them, and feed and care for it as he should, money 
can be made from it. It will depend, not on the breed, but upon 
the man who handles it. But be sure to have the breed or else 
keep scrubs, and scrub it through life. 


What is the best variety of rape for sheep? 


Mr. Ward.—Dwarf Essex is the best variety. I have been re- 
ported as saying that Dwarf Victoria was best; I have never 
said anything of the kind. If anybody asks you to feed it, do not 
do it, but get the Dwarf Essex seed which you may obtain of 
William Pennie, Toronto, Canada. 


How many sheep can I keep on the food one cow ought to have, keep- 
ing both in good condition? 

Dr. Smead.—It would depend on the sheep, its breed; the cow, 
and her breed. In my boyhood days the rule was ten sheep for 
one cow, both being grades. In those days we saw many dead 
sheep lying around the barn yard, and later, when the March 
storms came, many dead lambs. In those days it was possible for 
ten sheep, weighing 100 lb. each to go through the winter for 
about the same cost as a cow weighing 1,000 pounds. To-day it 
cannot be done. It requires food to support ewes that are to 


Tue Question Box. 331 


produce lambs. Such ewes as I keep weigh about 140 pounds, 
so that both being well fed, five sheep in the place of one cow 
would be about the ratio I would name. 


What do you consider the best or most proper grain for sheep? 


Mr. Ward.—I feed ensilage once a day; the other ration is one 
made of wheat bran and ground oats with perhaps a little oil meal 
added. I should never feed corn when I had ensilage. Unless 
one wants to fatten sheep, do not feed them corn. I have experi- 
mented as much as has any man in the State, in feeding corn to 
breeding ewes, and I am going to say that I never fed it except 
at a loss. I do not believe that any man can feed corn to breed- 
ing ewes without endangering the loss or injury of their udders. 
I have tried it, and, as a result, had to take them out to the woods 
and never bring them back again. 


Would you advise breeding ewes the first year of their lives? 


Mr. Ward.—I would never breed ewes before they were a year 
old. There is always a greater or less loss of lambs from such 
ewes. 


How old should a ram be when used in the flock? 


Mr. Ward.—One year; but five years is better. 


What breed of sheep are best for winter lambs? 


Mr. Ward.—I suppose by the question that lambs fit for 
markets not later than February are meant. For such I would 
have a large per cent. of Dorset blood. But there is fully as 
much in the feeding as in the breed. Such lambs must be fed and 
pushed constantly. Feed oat flakes, wheat bran and oil meal and 
there should be some sugar fed. I know of a man near Roches- 
ter who keeps 100 breeding ewes and sells his lambs in New York 
for $10 each. 


Which breed of sheep is most profitable for both mutton and wool? 

Mr. Ward.—There is no good sheep for both mutton and wool. 
Either make one or the other a specialty: For mutton I would 
not keep the Dorsets but some one of the dark-faced breeds. 
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Which is the best way to make an ewe own her lamb? 


Dr. Smead.—As a rule, one way is to take the ewe entirely away 
from the remainder of the flock. In a day or so she will own'the 
lamb. If her lamb dies and you wish to substitute another, take 
the skin off the dead lamb and put it on the back of the adopted 
one. As a rule, she will own it, and, within 24 hours, the skin 
of the dead lamb my be removed, while the ewe will continue 
to own the lamb as her own. 


Is cabbage a good food for sheep? 


Dr. Smead.—I shall grow some next year to feed sheep unless 
the price gets too high. To-day the price is $10 per ton, but they 
weigh like lead, the head averaging five pounds, the bulk going 
to the sauerkraut factories. Cabbage at $10 per ton, however, 
costs too much for sheep food, but is an ideal food for the lamb, _ 
and, after the heads have been removed, if the lambs be turned 
on to the ground they will do very nicely. The Danish variety is 
the best for shipping. It does not pay to fight the worms when 
cabbage are raised in a commercial way, for the reason that there 
are no more butterflies around a ten-acre field than around a small 
patch in the garden. Persian insect powder blown on to the plant 
with a bellows will kill the worms. 


How long is it since lambs have been as high in price as they are now? 
What is the prospect for higher prices? 

Mr. Cook.—The outlook for such lambs is now very good, fully 
as good as before the war. 


Which would be most profitable, 10 sheep or one cow, including price 
of labor? 

Mr. Van Dreser.—Just now, I would put on the sheep, but 
would raise some one of the mutton breeds, and make lamb-rais- 
ing—not wool or old mutton—the object. Still, I should keep a 
few cows, if I could, because I do not think it good policy to 
have all our eggs in one basket. 


What is the best grain for ewes which are suckling lambs? 

Mr. Ward.—We are now feeding our sheep ensilage and bean 
pods. Wheat bran, ground oats and a little oilcake are good 
grains to feed sheep when grain is substituted. 
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Which is the most profitable at present, sheep or cows? 


Mr. Barlett.—It will depend on the man. We are all differently 
constituted. Some of us prefer one breed of cows or stock, 
another man another. Ifa man prefers Guernseys, he should in- 
sist on that breed; the same is true of Shorthorns, Jerseys or 
Ayrshires. It is so with sheep; but one should get the breed he 
most prefers, and I believe there is as much money in a flock of 
good sheep as in a herd of dairy cows; by which I mean a herd of 
good cows. But one must be acquainted with the sheep, its 
habits and diseases. They are very sensitive animals and are sub- 
ject to many diseases, and when disease gets into a flock it is very 
hard to eradicate it and bring the sheep back to normal condi- 
tions. We may doctor a sick cow and bring her back, but it is 
hard to do so with a sheep. Sheep will pay with one man and be 
a loss to another. 

POULTRY POINTERS. 

To Mr. Van Dreser.—Is animal meal what it is “ cracked up to be” to 
feed laying hens? 

Answer.—Animal meal is very good. The hen craves meat. If 
she does not get protein meat she will pick feathers off from 
another, or another’s combs. Dried blood or meat scraps make 
good rations. 


How much green ground bone ought to be fed to 20 hens, and how 
often? 

Answer.—We feed about half an ounce twice a week, in the 
morning ration, mixing it with the grain food. It costs but little 
and may be bought in Schenectady. 


What breed of hens do you keep? 


Answer.—The White Leghorns, single comb, which we keep 
as long as they respond in eggs, at a profit. We have some that 
are six years old. 


Will Mr. Van Dreser give us his net profit per chicken? 


Answer.—We made a whole lot of mistakes at first, because 
we did not keep laying hens and had not studied their makeup. 
When we had become educated, we cleared $1 per hen. Last year, 
they paid us more than that, but it did not all come from eggs; 
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some pullets went to San Francisco, at $3 each, and we have sold 
roosters for $25 each. Then too, we get pretty good prices for 
eggs, having received 47 cents per dozen for them, this winter. 


Will Mr. Van Dreser tell us how his hen houses are ventilated? Also, 
how many hens he keeps in one flock? 

Answer.—We have six-inch pipes that come to within six inches 
of the floor and which terminate in a cowl in the roof. There is 
a damper near the lower end, which is kept closed during the 
night and opened in the morning. These tubes are made of gal- 
vanized iron. They are 30 feet apart. This system keeps the 
rooms drv and the air pure. No frost accumulates. We keep 50 
hens in a flock. 


How much hen manure do you get, and how do you save and utilize it? 


Answer.—The hens are making about fifty bushels of manure 
per week. Land plaster is plentifully spread on the platforms 
under the perches, to absorb moisture and prevent the loss of 
nitrogen, and the platforms are carefully cleaned twice a week. 
The manure is kept in barrels in a dry place and run through a 
threshing machine cylinder in the spring. When the winter 
wheat has been sown, the finely prepared hen manure and plaster 
is broadcasted over the fields. 


What pattern of incubator do you use? 


Answer.—‘ Prairie State.” We have enough of them to in- 
eubate 1,400 eggs at a time, about 80 per cent. of which hatch. 


Why are eggs less fertile in winter than in summer? 


Answer.—Because the hens are kept indoors more than in sum- 
mer, and therefore do not get proper exercise. 


At what time of day is it the best to feed warm mash to poultry? 


Answer.—We feed it in the morning. Prefer that time to the 
noon hour. 


What amount of land is required to raise sufficient sunflower seed for 
100 hens? How much animal meal in the morning ration for 100 hens? 


Mr. Van Dreser.—We put in a half acre of sunflower seed in 
drills, one seed in a place, 18 inches apart, rows three feet apart. 
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We had 65 bushels of nice, clean seed; sufficient for our 2,500 or 
2,600 hens, but it must not be fed too heavily, as it is very laxa- 
tive. Three pounds of animal meal to 100 pounds of mixed meal 
will do for 100 hens. 


Do you think that chickens ought to be in places where hogs or other 
animals are kept? 

Answer.—I wouldn’t do that. No respectable hen ought to 
be compelled to associate with hogs, nor would I allow a hen 
to roost on a carriage top. Give them a place by themselves. 


Will hens lay in a room where water freezes at night, if they have the 
proper foods? 

Answer.—I think so, if the hen house is not cold, so as to 
cause the hen to freeze her comb. 


What is the best feed for laying hens in winter? 

Mr. Converse.—It is a physical impossibility to make a fat hen 
lay eggs. They must have protein foods. Our plan is to feed a 
warm mash in the morning, made of a mixture of 200 pounds of 
coarse wheat bran, 200 pounds of ground oats and peas, 200 
pounds of yellow corn meal and 100 pounds of animal meal. It 
is all mixed thoroughly and wet with skim-milk if we have it; 
if not, warm water is used. The whole grain ration is composed 
of one part of corn, one of wheat. This is scattered in the straw 
on the floors, and the hens allowed to work for it. They should 
also have some vegetables such as beets and cabbage; also some- 
thing to make shell, such as ground oyster shells; also dust baths; 
and there should always be provided an abundance of pure, clean 
water. 

Dr. Smead.—Mr. James Rice of Yorktown, well known to many 
of you as an institute speaker, is a breeder of poultry on quite 
a large scale, having at this time about 600 white, single-comb 
Leghorns. His winter ration is whole wheat, three quarts to 50 
hens, sprinkled broadcast in whole straw on the poultry house 
floor. The straw is about a foot thick and the hens are forced 
to work for the wheat, which gives them plenty of exercise. This 
for the noon meal. Corn is fed at night for the hens to “go to 
bed on,” and for the purpose of keeping up the grinding process 
in the crops. 
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For the morning meal a mash made from the following formula 
is fed: 100 pounds of ground oats, 200 pounds wheat bran, 100 
pounds corn meal and 50 pounds of Bowker’s animal meal and 
50 pounds old process oil meal. This is thoroughly mixed and a 
warm mash made of it, either by the use of warm water or skim 
milk, and only enough fed to be eaten cleanly. Care is also taken 
to have the feeding troughs perfectly clean and sweet, and all the 
pure clean water kept in a handy place but where the heng can- 
not get earth or straw in it. Ground oyster shells are also used 
for shell material and dust baths are placed in every room. 
Early mown clover—aftermath, is best—cut finely and steamed, 
is also fed. It is an excellent nitrogenous food for the hen, as 
the egg is largely made up of albumen. 

Mr. Litchard.—The last thing I did before leaving home was to 
mix the hen ration, which was cracked corn and wheat. In the 
morning we give a bushel of ensilage to 100 hens; beets are also 
good for laying hens; so are cut bone and cracked oyster shells; 
also meat scraps; if you live near a market buy refuse meat, 
grind and feed it. 


What is Mr. Van Dreser’s ration, aside from unground grain, millet, 
wheat and sunflower seed, for his laying hens? 

Mr. Van Alstyne.—Mr. Van Dreser has gone, but, by reference 
to a memorandum, I find it to be 100 pounds of oats and peas, 
ground, 100 pounds of wheat bran, 100 pounds wheat middlings 
with 50 pounds of Bowker’s animal meal. This is all mixed and 
enough wet with hot water and sprinkled in the V-shaped 
troughs to last about ten minutes. It is all eaten up, and the 
troughs kept clean. This is the morning ration. The grain 
ration is fed at noon, and corn for the supper meal. 


What is the best food for young chickens? 

Dr. Smead.—I don’t know. Some of you chicken-raisers tell 
us. Don’t sit here, “keep mum,” then go out and discuss the 
question. 

Mr. Watson.—Hard boiled eggs to begin with for a few days, 
then Johnny-cake, followed with cracked wheat. 

Mr. Converse.—They should have some mineral matter. The 
young chicks will pick at something white, so I give them 
pounded egg shells. 


EE 
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A Farmer.—Old earthen ware, made fine, makes a good grind- 
ing food for young chicks. 


Give some ideas for making a home-made chicken brooder? 


No one present knew how to make a brooder. Mr. Van Alstyne 
said that he believed it would not pay to attempt to make a home- 


made affair. 
Which makes the best hen house, stone or wood? 
Mr. Ward.—Woo0d, every time, for cows, horses, sheep, hens or 


anything else. 


Should hens be shut up when the weather is cold, or be allowed to run 
about? 

Mr. Ward.—If one has a shed not open to the weather, perhaps 
it would be better than a very warm hen house. Give them ex- 
ercise, but in no exposed place. 


” How is it best to give water to hens? 

Mr. Everett.—We water our hens in a galvanized iron pan two 
inches deep. The object is to have the pan so shaped that the 
hens won’t get into it. 


wnat will make hens lay eggs? 


A Lady.—Plenty of good food. 

Dr. Smead.—As a rule, the ladies are the most successful 
poultry-raisers, and I wish the lady would tell us. 

The Lady.—I can’t talk. 

Dr. Smead.—Then I will give my method. First have the hen 
house warm, light and dry, and free from vermin. Then feed 
wheat, skim-milk, meat scraps and vegetables, scatter the grain 
ration in the litter on the henhouse floor and make the hens 
scratch and work for it. 


How can you distinguish a hen that is laying eggs, from one which is 
not? 

Mr. Converse.—By the color of her comb, and the way the hen 
appears when you go into the pen. Sometimes a hen gets too 
fat; in that case she presents a sluggish appearance. 
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Is poultry, as it is usually kept on the farm, profitable? If not, how 
shall it be made so? 

Mr, Stevens.—I do not know any branch of stock farming 
more profitable than poultry, nor of any better markets than 
those along this river—the Hudson. We are sending money to 
Europe for most kinds of stock, which ought to be kept at 
home. Select the best breeds for eggs, care for them well, feed 
them properly and you will reap profit from poultry. There are 
several good breeds. The white and brown Leghorns and the 
white and barred Plymouth Rocks are among them. 


Which is the best pattern of incubator? 


Mr. Converse.—There is but little difference between the values 
of three or four varieties. The “Prairie State” is a good one, 
but there are others just as good. They are very much like the 
mowing machines; as a rule, all are good. But there are some 
cheap incubators being advertised. . Don’t buy one of them unless 
some one whom you know has experimented with it. Go slow. 
Buy the best. 


Which is most profitable to use in hatehing chickens, the hen or incu- 
bator? Which is best? 

Dr. Smead.—When we kept Brahmas we had no difficulty in 
finding a sitting hen. The Leghorns will not stick to the nests. 
If one is going to make a business of raising chickens on quite 
a large scale, I would buy an incubator. Sometimes, I think I 
will buy one for the neighborhood and let everybody use it. An 
incubator, however, will not run itself, so it must be looked after 
by someone who will follow the directions of the maker, and it 
costs no more to run one having a capacity of 200 eggs than one 
of a less number, and I believe that the incubator is the coming 
“hatcher,” whether for a large or small number of eggs. There 
are several patterns, all which are good, the “ Prairie State” 
being as good as any. 

Mr. Rice.—All will depend. If one is engaged quite largely in 
poultry-raising, and will give proper attention and care, use the 
incubator and brooder. If only in a small way, say 50 or 100 
chicks which are to be given the usual farm care, get a few good 
old fashioned Barred Plymouth Rocks, and give them the job of 
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hatching the chicks. This breed of hen will stick to the nest till the 
last chick comes out of the shell, while no better or more devoted 
hen mother ever clucked or cackled. Then, too, when she has done 
laying eggs and rearing chicken families, she will be found one of 
the best of fowl for the table. But do not attempt to hatch 
chicks by using a white Leghorn. She will start in with a great 
deal of hurrah and preparation, but in a few days will leave the 
nest and begin laying eggs again. In that respect, she is quite 
like some men who are never contented to stick to one sort of 
work more than a week at a time. But the Barred Plymouth 
Rock is not built on that plan nor along that line. When it 
comes to going on the nest and hatching chickens she will always 
be found a “ stayer.” 


What breed of poultry pays best on a small farm? 


The Reporter.—The one that pays best on a large farm. Why 
not? 

Mr. Ward.—Mrs. Hollister recommended, yesterday, the Buff 
Leghorns and gave statements of very extraordinary yields. Of 
20 breeds she has found this one the best. 


Are oats a good food for hens? If not, what are the best foods for 
laying hens? 

Mr. Wall.—Oats are best when ground with corn and fed in a 
mash, to which may be added equal parts of bran and middlings, 
vegetables, cut clover or clover meal, and some animal food. Grit 
in some form and pure water are essential. Wheat is the best 
whole grain for all seasons. Corn in moderation is a good ration 
for the evening feeding in cold weather. It pays to warm whole 
grain and feed in a litter. 


What is the comparative cost of a pound of chicken with other meats 
on the farm? 

A Farmer.—lI have found that, one year with another, a pound 
of chicken can be purchased as cheaply as a pound of any other 
meat on the farm, and I am satisfied that a pound of it pays twice 
as well as does a pound of pork. I began a few years 
since with fifty hens, and have increased the flock to 
500, and find I can make $1 net per hen. It does not 
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cost me any more to keep eighty hens than it does to keep one cow. 
If I can get $1 per hen, you see I am getting nearly three times as 
much from the hens as from the cow. I have 150 White Leghorns, 
the others are mixed, but the record for the entire flock is neariy 
200 eggs each per year. 


What is the best yield of eggs from 50 hens? 

Mr. Cook.—For one I will say I do not know, but I believe that 
Mr. Wyckoff of Tompkins county, holds the record from 100 or 
more. No one present could give a report from a flock of fifty. 

A Farmer.—I know a minister whose Plymouth Rocks pro- 
duced 215 eggs each last year, and they are not ranked as special- 
purpose fowls, either. 

Mr. Ward.—I mistrust there is something the matter with that 
minister’s bookkeeping. The best record I have ever heard of, 
was 198 eggs per hen. I guess that some other hens must have 
got in and laid in those nests. 


What is the cause of hens pulling feathers, and is there a cure for it? 


Mr. Chapman.—It is a habit with some hens. When one has it, 
cut off her head. As a rule, however, it is caused by a want of 
albuminoids in the food. Give them some oil meal, meat scraps 
or other like foods; cut clover in winter is also a good food. 


What are the best methods of preserving eggs, and how long will they 
keep? 

Mr. Ward.—We don’t want to preserve eggs, but eat or sell 
them as fast as they are laid. We have heard enough about cold- 
storage eggs. One can hardly go into a hotel and get fresh eggs. 
Keep and feed the hens so that they will lay right along. 

Mr. Chapman.—If it were not for cold storage, eggs could not 
be given away in summer. But eggs may be preserved in lime 
water, although the system is too expensive. 

A Farmer.—I have limed eggs, and they came out in such fine 
condition as to defy inspection. I had no difficulty in selling them 
for 22 cents per dozen. 

Mr. Ward.—Possibly, but I would rather have newly laid eggs, 
and I believe that most customers prefer them to salted, limed or 
cold-storage eggs. As to the keeping qualities of preserved or cold- 
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storage eggs, I know nothing, but I think that such eggs would 
have to be eaten very soon after being exposed to normal con- 
ditions. 

A Farmer.—Is it essential to feed oyster shells in the summer? 

Mr. Gould.—Yes; they will eat as many in summer as in winter. 

Mr. Laird.—I find that our hens do not eat nearly as many 
shells in the summer as in winter; another thing, unless a hen 
is laying eggs she will not eat many shells. 

Mr. Cook.—It will depend on the soil and conditions; if the 
hens have a large run and the soil is not too clayey the hens will 
not eat many oyster shells in summer. 


What is the best general purpose fowl? 

Mr. Ward.—We do not want any “general purpose” fowl. 
Get a special purpose fowl. We can’t ride two horses in opposite 
directions at once. Either have an egg-producing or meat-pro- 
ducing hen. 

Mr. Converse.—Nor do I. I have no use for general purpose 
hens, cows, horses, hogs, or dogs. Special purpose animals or 
fowl is my motto every time. 


What effect has venetian red on eggs? 

Mr. Cook.—I don’t know what the writer means by the ques- 
tion. Perhaps he thinks that to paint the hens red he can get 
Easter eggs that way; but I will not paint my White Leghorns. 


Which breed of turkey is the most profitable? 
Mr. Chapman.—The bronze; they may be made to weigh 20 
pounds each. 


Which breed of hens are best for egg production? 

Mr. Chapman.—In our town, one may go its whole length and 
find nothing but White Leghorns. The Plymouth Rocks are a 
hardier bird, but not so valuable for egg production. 


How best to manage turkeys the most profitably? 

A Farmer.—Feed them. 

Mr. Cook.—I am told there are a thousand turkeys near here— 
Rodman—that are to be slaughtered for Thanksgiving. Will 
Some one tell us how to feed turkeys? 
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A Farmer.—We begin with bread and milk, which is continued 
about four weeks. Then we feed grain, beginning with wheat. 
Later on other grains are fed. 

A Farmer.—If you wait till to-night I will bring my wife down, 
who will tell you all about it. She is at home to-day, picking 
turkeys. It is a trick to raise them, and do it well, but she 
knows how to do it. 


What is the best food for young turkeys? 


Dr. Smead.—My wife raises turkeys. She has fed bread, but 
occasionally a turkey would go wrong, then die. Now she feedsa 
custard with the sugar out, the first month; this is followed with 
oatmeal later. When the large feathers begin to grow, the birds 
are troubled with what we term “ droops” and die. It is a critical 
time and I am convinced that it is caused by a want of protein 
food, so we feed ground fresh meat scraps fined in a sausage cut- 


ter. It seems to meet the requirements of the case very well 
indeed. 


What is the best way to feed sour milk to hens? 


Mr. Cook.—Sour milk, if the curd is in it, is a valuable protein 
food, for the hen, but it ought not to be allowed to become too 
sour. Place it where the hen can eat it, but do not feed too much, 
and be sure to keep the feeding dishes clean. 


What shall we do to cause hens to molt? 


Mr. Ward.—Sunflower seed is the food used by Mr. Van Dres- 
ser, to hasten the molting season. 


How large should a hen house be for 100 hens? 


Mr. Converse.—We allow about four square feet per hen, when 
the hens are kept continually in the building. We keep 50 in a 
flock. 


What causes “ gapes” in chickens and what will prevent them? 


Mr. Van Alstyne.—Gapes in chickens come from a worm in the 
soil, and it is said the gape worm comes from the angle worm, and 
it is most prevalent when the chickens run on old angle worm 
infested ground. When the coops are placed on sod ground or on 
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board floors, gapes are seldom seen. Air-slaked lime sprinkled 
lightly on the chicks will cause them to sneeze out the worms, at 
times, and they are sometimes removed by the use of a feather. 


Is it not better to feed soft food te hens at night than in the morning? 


Mr. Stevens.—I ‘have experimented on both lines, with both 
the American and Asiatic breeds, and have concluded to feed the 
warm mash in the morning. At noon, grain, made of a mixture 
of two-thirds oats and one-third corn. I do not know that I would 
make any difference between white and yellow corn, except for 
exhibition purposes. For those I would feed white flint corn. It 
is known as “ white sanford.” 


Are beets better for hens than flat turnips? Will hens eat turnips as 
well as beets? 

Mr. Rice.—I think a ton of beets is worth more to feed hens 
than an equal weight of flat turnips. They are sweeter and 
juicier. The actual difference in food nutrients, however, is very 
slight. Figuring from analysis, we find that in a ton of mangels 
there are 2.2 per cent. protein, 10.8 per cent. carbohydrates, 2 per 
cent. fat; flat turnips, 2 per cent. protein, 14.4 per cent. carbohy- 
drates, 4 per cent. fat. The nutritive ratio for the mangels is 
1 of protein to 5.1 carbohydrates, and for flat turnips 1 of protein 
to 7.6 carbohydrates. The real difference is more on account of 
the tenderness and fine flavor of the beets. Notwithstanding all 
this, we always raise plenty of turnips for the hens, because it 
is so much cheaper to produce them. In fact,. we have nearly 
ceased raising beets. They require the whole season to grow. 
They must have exceptionally rich ground to make a good crop, 
and of necessity need considerable care and some hand weeding. 
They are expensive. The turnips we sow broadcast after early 
potatoes or in the corn or young orchards at the last cultivation. 
They hustle for themselves. All we have to do is to pull and top 
them. They are therefore cheap; while hens usually prefer raw 
beets to raw turnips; they like both. Cooking greatly improves 
the turnip; when it is boiled and mixed in with the ground feed 
it makes a very savory mash. The fowl] like it. If you don’t 
believe it, try it. 
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THE DAIRY COW—CARE AND FEEDS. 

Do you recommend the keeping of cows in the stable constantly in 
winter? 

Mr. Terry.—Not if they are milch cows. The modern cow is 
purely an artificial one, and she should have abundance of fresh 
air, and exercise. We used to hear it said that we must keep 
cows constantly in the stables in winter, in order to secure more 
butter fat, but there is something else to be considered beside 
butter fat, and that is the cow’s health and that of her progeny. 


Are raw potatoes good to feed milch cows? If not, why not? 


Mr. Terry.—Yes; in small quantities; not more than four quarts 
per day at first. Possibly, later the quantity may be slightly in- 
creased. But they are a starchy food and should be properly 
balanced with some protein foods. 


What shall I feed, if I have timothy, in place of clover? 


Mr. Cook.—You all know the difference between timothy and 
clover. The latter contains about twice as much protein as does 
the former. The cow must have the protein. It is not in timothy 
hay. If you feed that, you will have to feed more wheat bran, 
gluten, linseed or some other protein grain, than if you fed clover. 
I could not answer the gentleman’s question except I saw his hay. 


What grain ration would you feed with corn stalks and oat straw now, 
to cows coming fresh in the spring? 

Mr. Litchard.—Wheat bran, linseed meal and some ground oats. 
Cornstalks have a nutritive ratio of 1 to 17, so something must 
be fed to narrow the ration. ‘These foods will do it. 


About what per cent. of loss is there when feeding ripe whole grain 
to cows? 

Mr. Converse.—I don’t know just what the question means, 1n- 
Jess it be unthreshed grains. As a rule, more feeding value may 
be gotten from ground grains; but I should mix it with the 
coarser fodder, as both are more easily and fully digested. 

A Farmer.—I believe there is a loss of fully 50 per cent. in 
feeding such unthreshed grain, over that ground. If you had en- 
Silage, sprinkle ground grain on it. We have fed it to horses 
during the last ten years, with good results. When I say ensilage, 
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I mean that made from matured corn and stored in a frost-proof, 
air-tight silo; not ensilage that is sour or moldy. 


How large ration do you recommend for a good butter cow? 


Mr. Baker of Schenevus.—Once we have a good cow, she should 
be fed all she will eat, assimilate and digest of good milk-pro- 
ducing foods, no more; if she is, the extra food will be thrown 
away. We should begin with the calf by feeding it properly, 
and the foods should be those that will stimulate the milk pro- 
ducing organs and thus develop them, else they will remain dor- 
mant, the milk-producing functions destroyed in part at least, 
and the calf be forced to lay on fat. When this course is pursued 
with the calf, the habit cannot be changed when cowhood has 
been reached. 

Mr. Van Alstyne agreed with Mr. Baker, and said he had been 
breeding up his herd, with the view of producing butter fat and 
had got the herd up to 5 per cent. fat. That point having been 
reached, he did not want to go higher. He did not believe it pos- 
sible to maintain a higher per cent. of fat and keep up the milk 
flow. Asarule, the Jersey breeders are looking after more milk 
and a little less fat; while the Holstein breeders are after less 
milk and more fat. If however, he can secure 7 per cent. cows 
together with a proportionate quantity of milk, when compared 
with good 5 per cent. cows, he was ready to invest in them. 

Mr. Cass said he disagreed with Mr. Van Alstyne. He had 
cows that are giving a good flow of 7 per cent. milk; if he could 
get moze than that, he wanted it. 

Mr. Van Alstyne——How many pounds of milk do your 7 per 
cent. cows give per day? 

Mr. Cass.—I don’t know; I don’t weigh milk, I weigh butter; 
but they give enough milk to make 8 pounds of butter per day. 


Can we afford to feed the cow on hay and grass alone? 


Mr. Cook.—I would not want to feed the cow alone on either 
one, but I should want to see the hay. If there were a reasonable 
amount of clover in it, I think one could feed a full ration of hay. 
If you have no ensilage, about 20 pounds a day would be a proper 
feed. The question is a very indefinite one. 
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Hay is $11 per ton, mill feed $18; which had we better feed for butter? 


Mr. Van Alstyne.—It would depend on conditions. If the cow 
is fresh in milk and is worth anything, and we want to make milk 
in winter, she certainly ought to be fed grain. Whether it would 
pay to feed grain in summer would depend on the pasture. [If it 
was very short, and the cow a good one, it will pay in the long 
run to feed her some grain. 


Should cows be watered directly after being fed? 


Mr. Van Alstyne.—I don’t think that will make much differ- 
ence. If the cow wants water, she will drink it; if not, she won’t. 
Nor do I think it makes much difference whether she has it twice 
or three times a day. 

Mr. Cook.—Water a cow twice a day, and I believe that, if we 
can have the water pure and clean, the place to water the cow is 
in the barn; and, theoretically, the water ought to be at a tempera- 
ture of 98 degrees, but the cow seems to prefer it at a tempera- 
ture of 50 to 60 degrees. She ought not to be forced to drink ice- 
water, as she must eat an extra quantity of food to warm it up to 
the temperature of her body. 


What ails the cows? In November the test was lower than in October; 
then higher in December. The rations were the same and the same per- 
son had charge of them. 

Mr. Cook.—I don’t know. Have seen the same thing in our 
herds and among the herds of our patrons. I can’t answer the 
question. 


What is the best early summer feed to grow for milch cows? 


Mr. Converse.—I incline to the belief that ensilage is the 
cheaper. Very many farmers are building siloes for summer 
feeding. If you do not have it, grow alfalfa or oats and peas. 
Alfalfa is, perhaps, best, for, when you get a good stand, it will 
last a number of years, while from two to four cuttings may be 
made in a season. 


Can apples be fed to milch cows, successfully? 

Mr. Van Alstyne.—Yes; but I would begin with not more than 
four quarts of mature apples per day; then increase the quantity 
to a peck. The quality of the apples will depend somewhat on 
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the amount. They are of the most benefit when fed with coarse 
fodder, hay, cornstalks, straw or ensilage. 


What is the best food for a milch cow in winter, and how much shall 
she be fed? 

Mr. Cook.—It will all depend: First, what is the roughage, and 
what is the capacity of the cow. We should aim to feed that 
which will produce most at cheapest cost, and then, if we have a 
cow that will profitably respond, we should feed her all she will 
fligest and assimilate. One cow will require more, another, less, 
and one cow will respond better to one ration than will another. 
The question implies an experiment together with the cost of the 
foods. 


Wanted: A balanced ration for milk that will test 3.5 per cent. fat, 
asing corn stalks, corn meal and oats? 


Mr. Cook.—That might do, but, I think I would leave out the 
corn meal. Of course, it would depend very much on the quality 
of the corn stalks. 


How about selling oats and buying wheat bran? 


Mr. Cook.—I don’t believe I would do it. We have had this 
thing somewhat overdone. I mean this advice of selling oats and 
buying bran. But it would all depend on the price of the oats 
and the quality of the bran. 


Should a heifer persistent in milk be dried off before her second calf, 
having milked only 10 months? 

A Farmer.—No; keep right on milking her. 

Mr. Converse.—I do not believe a man ought to feed a cow with 
the intention of drying her off, nor should the grain ration be 
taken off for that purpose. But I would feed less grain and less 
roughage. 


In dairying with four or five cows, which breed is the best to keep for 
butter and to raise stock for beef to be ready for market at two years 
of age? Would you keep Thoroughbreds or crosses, and what breed or 
what cross? 

Mr. Converse.—I would not combine the two, nor would I cross 
two breeds. If I wanted milk, not butter, I would select the 
Holstein. If butter, I would invest in the Jersey or Guernsey, 
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both give milk rich in butter fat. But, do not invest in a general 
purpose cow; either go after beef or butter. If the latter, select 
a dairy breed. 


For a family cow in a village, what breed or grade do you prefer? 


A lady.—A Jersey cow is the one to invest in. 

Mr. Cook.—I incline to the belief that the lady is right. If one 
wants a reasonable quantity of good, rich milk, the Jersey, I 
think, will fill the bill. 

A voice.—How about the Ayrshire? 

Mr. Cook.—As a rule, the Ayrshire gives a good flow of milk, in 
quality between the Holstein and Jersey. The average butter fat 
per cent. in such milk is not far from 3.5 to 4. But there are Jer- 
seys and Jerseys. Some of them are very poor sticks, while there 
are some Ayrshires that are fine individuals and rich milkers. 


Would a cow that was poor in flesh give poor milk? 


Mr. Cook.—I am not going to say she would or would not; but 
if a cow is in her normal condition she will give normal milk. I 
have seen cows giving a large quantity of milk that was very rich 
in fat, yet they were poor in flesh. I saw one at the Geneva sta- 
tion that was giving 32 pounds of milk per day, rich in fat, but 
you would not want her in your herd. 


At what age should heifers come in milk? 


Mr. Eastman.—From 18 to 24 months, but there may be a 
difference in breeds; if, however, I could have it as I wanted I 
would have the time from 20 to 22 months; at that age she will 
do well and nearly fully develop by the time she is three years old. 
We want to develop the cow from the start, beginning early. 
We have one heifer that we milked 106 days before she was two 
years old, and she gave 204 pounds the last day. 


What would you sow for pasture grass where you plow up your pasture 
to kill out weeds, to have something fresh for your cows the same season, 
if you sowed it in the spring? 

Mr. Cook.—I don’t hardly know. Orchard grass is good when 
kept closely fed. Meadow fescues and the white clovers are also 
good. Orchard grass, if allowed to grow too large, becomes hard 
and woody. We have it eight years in ong pasture, but it is kept 
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eaten down close. If I were to plow up my pasture to kill out 
weeds I would sow rye to feed early. 


I would ask Mr. Converse if some breeds of cows will not hold out in 
their milk better than will other breeds? 


Mr. Converse.—No, sir; it is not a case of breed, but of indi- 
viduality. Some cows of a breed will hold out longer than will 
others, whether they be Guernseys, Ayrshires, Jerseys or Hol- 
steins. 


How does the cow secrete her milk, or give up or withhold butter fat? 


Mr. Cook.—I don’t know. The darkest place in the world, said 
Governor Hoard, is the inside of a cow. The nervous cow gives 
most butter fat and will withhold it more than will any other 
type. 

Taking a good healthy herd of cows, feeding them good corn ensilage, 
80 to 35 pounds each, daily, with two full feeds of clover and timothy, 
with a good grain ration of bran, oats and corn, say seven pounds of the 
mixture and three pounds of cottonseed meal, ought such a ration produce 
a good quantity of milk? What changes would you suggest, if any, to 
better the quality and quantity of milk? 

Mr. Cook.—I should think that would be a very good ration 
indeed, but one ought to watch the cows and feed accordingly. 
The weak point in that formula is its cottonseed meal, the per 
cent. being pretty high. 


Will it be profitable to feed ensilage in summer? 


Mr. Ward.—Most assuredly. The time is close at hand when 
every man who keeps live-stock will have a summer silo. It is 
coming and will come to stay. I have seen ensilage three years 
old that was perfectly sweet and as good as new. 


Does a mixture of peas, oats and barley make a balanced ration for 
cows giving milk in summer? 

Mr. Converse.—I would leave out the barley. 

Mr. Cook.—That would make a good ration, and I am of the 
opinion that it is not a good plan to begin balancing a ration in 
summer for the old cow till she has all she wants to eat. 

A Farmer.—Would you feed a cow grain in summer 

Mr. Cook.—It would depend on the value of the milk; but our 
practice at home is to feed some grain every day. We buy 
cheaply as we can, and get all we can for what we sell. 
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Which is the best time to feed grain to milch cows, before or after 
feeding fodder? 

Mr. Gould.—It does not make much difference, but I prefer to 
feed it before; do not feed it while she is eating roughage; if you 
have not fed it before, wait till after you are through milking. 


Does 60 or 70 pounds of ensilage, one of pea meal, three of bean meal 
and four of mixed feed, make a good ration? 

Mr. Gould.—To guess, I would say there was enough protein in 
such a formula to balance the ration. 


Does it pay to weigh and test milk? 


Mr. Ward.—I believe that a man ought to weigh and test each 
cow’s milk, so as to be able to weed out all the poor ones. 

Mr. Jerry Clarke.—I had 11 cows which made me $100 worth of 
butter each, in a year. I also sold a pair of oxen for $300. They 
were Holsteins, too. One man here says that there is no such 
thing as a general purpose cow, but I know better. Mine not 
only brought me good results in butter, but calves also. 


What effect will buckwheat bran have on a cow in calf? 


Mr. Cook.—I would feed buckwheat middlings in place of the 
bran, but I would not feed them exclusively. It is better to 
add some wheat bran or gluten. Then too, the nature of the 
course fodder must be considered; the best of which, for such a 
cow, is corn ensilage if we are to feed these grains. We want to 
balance the ration, and, a cow in calf, must be fed so as to perfect 
the calf as well as to keep the mother in good condition; so, then, 
there must be protein to furnish blood and growth for the un- 
born calf, as well as for the mother. 


What is the proper ration to be fed with timothy hay for butter? 


Mr. Cook.—Timothy hay is a carbonaceous food and will not 
produce much milk, if fed alone. To get best results from it, one 
should feed the protein foods such has have been recommended@ 
here, viz., wheat bran, buckwheat middlings, gluten, linseed meal. 
and oats and peas, always taking into consideration the indi- 
viduality of the cow, then feeding accordingly. 
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What variety of grain is best to feed for milk and butter, for best 
results? 

Mr. Litchard—It would depend on the quality of the hay. 
Clover hay is much more valuable for feeding a cow than is mixed 
hay or timothy. Corn stalks left out till this season, have a ratio 
of 1 to 17. Bran and linseed meal would be the most profitable 
to feed with ensilage or hay. Eight to ten pounds of bran, three 
of linseed meal and 30 to 40 pounds of ensilage will make as good 
ration for an ordinary cow, as we can formulate. With clover, 
less bran and linseed may be fed. 


Is rape a good food for milch cows? 


Mr. Van Alstyne.—There is no question about the value of rape. 
It is, however, a sheep food; but it may be fed in a limited quan- 
tity to cows. If you want it-for spring feed, sow it early in the 
spring. If for fall feeding, sow it in August, but it may be sown 
in the corn during the last cultivation for fall feeding. Dwarf 
Essex is a good variety. 


What would be the result if rape were sown later than the last of April 
or first of May? Would such seeding last until fall? 

Mr. Ward.—No; I would not sow it then for fall feeding. 
Forty-five days are time enough. From the 10th to the 20th day 
of June is early enough. It will then be ready to cut in August, 
while the little red louse, that attacks early-sown rape, will not 
appear. Sow the Dwarf Essex variety. 


Is this a good ration for milch cows, viz.: 10 pounds of ensilage, 10 
pounds of timothy hay, seven pounds of gluten meal, one pound of peas 
and oats? 

Mr. Van Wagenen.—That is almost an ideal ration. It is a 
little wider than the German standard but is very nearly like the 
one the professor put on the blackboard, having a ratio of 1 to 5.9 


When the farmer is depending on the factory, that runs but eight 
months of a year, and he only wants his cows to go dry two months, which 
two months are best for his cows to go dry? 

Mr. Ward.—I would turn that question around and run the 
factory twelve months, if I could get a man to do it. 

Mr. Converse.—The man will do it, if he can get the milk. We 
ought to produce more milk in winter than in summer; while 
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the same cow will give 1,000 pounds more milk during the year 
when she drops her calf in the fall, than in the spring, if she 
is well cared for and properly fed. 


To Mr. Van Dreser.—How would you test the individuality of a cow? 


Answer.—First, have her well, then feed her well. Feed a 
cow all she will eat, digest and assimilate, first finding if the cow 
will pay a profit on what she eats and the care she receives. You 
will ascertain her worth by the use of the scales and the Bab- 
cock test. 


What is the matter with this ration: 15 pounds of timothy hay, five 
pounds of clover hay, four pounds of gluten feed, 15 pounds of roots 
and four pounds of bran? 

Mr. Cook.—I see nothing the matter with it; it is, in fact, al- 
most an ideal one, having a ratio of 1 to 5.4. 


Shall we grind grain for cows finely or have it coarse? 


Dr. Smead.—As a rule, fine, but, in oats, it is not necessary to 
grind the oat hull finely. If it is only crushed it will do, but the 
finer the inside or kernel is ground, the better. If you are going 
to feed ground oats to pigs, sift out the hulls, and the finer corn 
is ground, the better. Some animals, as a rule, do not masticate 
grains properly. 


What is the best grain ration, with corn ensilage and hay, for the 
production of milk? 

Mr. Cook.—Wheat bran or wheat middlings are as good if not 
better, all things considered, than any other foods. Gluten is a 
good food, but it does not contain enough mineral element. We 
are too apt to look for protein only; but the cow must have min- 
eral matter. Gluten does not furnish it and I should not want 
to feed a cow enough cotton seed meal to give her the requisite 
quantity of mineral matter. If I remember correctly, there is four 
times the quantity of mineral matter in wheat bran as in gluten. 
But a mixture of wheat bran and gluten, half and half, with good 
corn ensilage, would make an excellent ration. 


How about barley sprouts? 


Mr. Cook.—Malt sprouts and wheat bran, according to the 
tables, contain the same per cent. of protein, making the figures 
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100 each, while H. O. dairy feed is figured at 103, gluten feeds 
120, gluten meals 152, old process linseed meal 135, cotton seed 
meal 152, Buffalo gluten 125. These figures are on the basis of 
wheat bran at 85 cents per hundred pounds for the protein value. 
The starch foods on a basis of corn meal at say $1 per hundred 
are valued as follows: Corn meal $1, “Quaker Oat” feed 85 
cents, oat hulls 75 cents, “ H. O.” horse feed 95 cents. I think 
we lose sight of one great point, that is, we are feeding the cow 
for the special purpose of getting milk and overlooking the most 
important ones of her health and that of her posterity. 


Will Mr. Gould tell us what breed of dairy cows would be the best for 
a general-purpose cow, in his opinion? 

Answer.—Why not ask what machine will do all the work on 
the farm. We cannot have a cow that will give a lot of milk 
one day, a heifer calf one year and a bull the next, and, lastly, 
beef, and have her a success. The farmer must use the best he 
has; then breed up. One man wants a Jersey, another a Guern- 
sey and soon. Take the best you have got. Breed up and stick 
tothem. 


Will young cows do‘as well when standing beside old cows through 
the winter as they would if in separate stables? 

Mr. Cook.—I do not know why they will not. We have both 
old and young cows standing side by side, and have had every 
year, but I never have detected any difference between them and 
those which were standing alone. 


How long should a cow go dry? 


Dr. Smead.—Just as long as she wants to. Don’t strive to- 
dry her off. Nature made her as she is. If she wants to give 
milk till she drops her calf, let her do it. I have a cow that has 
been milked every day during seventeen years, and her oldest 
daughter is owned by my hired man. That old cow has never 
been milked without eating a grain ration. The daughter is as 
persistent a milker as is her mother. The old cow gave 6,800 
pounds of milk last year, testing from 4.8 to 5.2 per cent. of fat; 
and there has been no falling off in her milk flow during the last 
ten years. The old cow is a cross between the Jersey and Ayr- 
shire. 

12 
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Do you think it advisable to milk a cow right along like that? 

Answer.—No. If I could have my way about it I would have 
her go dry about one month; but if you ask me why, I shall say 
“IT don’t know.” But one thing is sure, the cow that milks right 
along and drops her calf every year, will not have milk fever. 
It is the big milker that goes dry awhile and is fed large rations 
of concentrated foods, which make a surplus of blood, or the 
one that runs in rich June pasture when she freshens, that has 
milk fever. 

Two weeks before the calf is dropped, give the cow three- 
quarters of a pound of Epsom salts and a teaspoonful of pow- 
dered gentian. Repeat the dose every five days till after the 
calf is born. This medicine thins the blood and stimulates the 
liver so that it will not become torpid. This treatment is fol- 
lowed by my neighbors and have heard of but one case of milk 
fever in the neighborhood in eight years. 

Mr. Converse.—I should never feed a cow to dry her up. Ifa 
cow has been bred to give milk the year round, it will be hard to 
dry her off. If, however, she has been bred and fed to go dry 
four months it will be hard to prevent it. But I should not fuss 
with a cow that wants to go dry four months; let some other 
fellow fuss with her; milk her right along, if she persists in 
giving milk. 


Is it any particular sign that the digestive apparatus of a cow cannot 
find any particular element in a food because a chemist cannot do it? 

Mr. Cook—I don’t know. But a cow will find in some 
foods that which the chemist does not. As a rule, however, 
the cow and the chemist agree. But the two differ in succulent 
foods. The chemist finds water; and the cow finds it, but 
gets a benefit from it that she could not from separated 
water. This difference the chemist cannot find. But, when 
the chemist and the cow are consulted as to the analyses 
of dry foods, such as gluten, bran or corn meal, they fully 
agree. June grass has a feeding value, which, if the grass 
were cut and dried into hay it would not have. The differ- 
ence is caused by the water or juice in the grass being partly 
dried out. When this moisture has been dried out, the grass 
loses in feeding value, nor can it be restored by wetting it with 
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water. We all know that a cow will give a larger flow of milk 
on June grass than on any other food. 


What would the offspring be, if a cow milked steadily? 

Mr. Converse.—If I could control conditions I should milk a 
cow eleven months, but I cannot always do it, so if a cow is so 
persistent as to milk right along I let her do it. It is dangerous 
to dry off such a cow. The tendency would be that a calf from 
such a cow would be a persistent milker. 

Mr. Cook.—I would not dry off such a cow; but I will say that 
our best cows are those which milk about ten months. 


Does it pay to wet meal to be fed to cattle with water? 


Mr. Cook.—I have made many experiments in feeding wet and 
dried grains, and am convinced that it does not pay to wet them. 

A Farmer.—I wet the grain ration for my cows and am satis- 
fied that it pays, for the reason that the caw does not waste so 
much by scattering it while eating. 

Mr. Cook.—The cow will not eat a dry ration so ravenously 
as she will a wet one, besides, she will wet it sufficiently with 
saliva. 


Which is the most profitable way a farmer can use his oat straw on a 
dairy farm? 

Mr. Ward.—As Mr. Converse has said, oats cut at the stage 
when they have half turned to a yellow color, then cured and 
threshed, will contain a large feeding value when fed to stock; 
but, if left till they are fully ripe, the best use that can be applied 
to the straw is to use it for bedding in the stable. 


Will it injure a cow to milk her all the year around? 


Mr. Pingrey.—I prefer to have a cow go dry at least six weeks; 
except, perhaps, a heifer. I should milk a heifer as long as I 
could get a tea-cupful of milk from her. I have cows, however, 
that I can milk the year round, but I do not care to do it. 

Mr. Ward.—What would you do in this case—I have a cow 
due to come fresh in less than three weeks that is giving two 
large milk-pans full of milk every day. 

Mr. Pingrey.—Milk her. 
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Mr. Ward.—That is just what we are doing and shall keep 
doing. 

Mr. Pingrey.—Some cows at such a stage of gestation give 
gargety milk. Should they be milked? 

Mr. Converse.—Yes; if you stop, the cow will lose a portion 
or the whole of the udder. 

A Farmer.—Would you stop milking a cow when she begins 
to “spring bag?” 

Mr. Converse. 


It would depend upon the quantity of milk she 
was giving. If the mess was large, I would not. 


What is the comparative value of hominy meal and gluten feed for 
milch cows? 

Mr. Van Alstyne.—I have not the tables with me, but I 
think that hominy is worth about $2 less per ton than is corn 
meal, while gluten is wholly a different food. One is carbonace- 
ous, the other nitrogenous, so do not compare at all. - 


How much cotton seed meal would you feed, if any? 


Mr. Cook.—Not to exceed two pounds; and I would feed it dry 
with the dry coarse fodders. 


Do cows need a grain ration when in pastures? If so, what is best to 
feed? 

Mr. Smith—If there was all the pasture the cows required, 
probably they would not need any grain ration; but, as a rule, in 
the average pasture in dry weather the cows do not get enough 
to eat unless they wander about all day. When a cow does this 
she is not making milk, and must necessarily shrink her milk 
flow. The most successful dairymen I know to-day in this State 
feed grain every day in the year. 


What grains would you feed? 

Answer.---W heat bran and cotton-seed meal; but 1 would not 
begin with more than half a pound of cotton-seed meal and would 
not feed more than a pound of it per day. It is a concentrated 
food and must be fed judiciously. 

Dr. Smead.—Oats and peas would come in very well for such 
feeding. Buckwheat middlings are a good food, but they make ~ 
a poor quality of butter. Besides, their manurial value is not 
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very great; much less than in some of the other protein foods. 
The manurial value in buckwheat middlings is mostly in the 
nitrogen, the whole being $5.16 per ton. 


Are roots equal to grain for producing milk and butter? 


Mr. Litchard.—That is a hard question to answer. Both are 
necessary. The value of roots is found in their succulence, and if 
one does not have ensilage, he should provide roots for the cows. 
Their value is more in the aid they give to digesting other foods 
than in the food itself. 


How often would you advise the salting of cows? 


Mr. Cook.—Keep salt where the cow can have free access to it. 
She will not eat it except when she craves it, nor take any more 
at a time than she wants. 


~ How much grain should a heifer one year old be fed with hay and 
ensilage? 

Mr. Cook.—It would depend on the heifer. As well ask how 
many buckwheat cakes a man ought to eat in the morning. Pos- 
sibly a pound of bran and oats, or some buckwheat middlings 
might be added. 


How can the best ration be made at this time of year for milch cows 
(February 1st)? 

Mr. Converse.—Special relation should be made with the coarse 
foods. Feed ensilage at night and morning—about 20 pounds 
each; feed at noon some clover hay. The grain may be bran, oats 
and peas or gluten meal, to furnish protein. If you do not have 
any ensilage or clover, but timothy or mixed hay instead, a little 
corn meal may be added to furnish starch and sugar. 


What is the difference between a gluten feed and gluten meal? 


Dr. Van Slyke.—I think the per cent. of protein in gluten meal 
is between 35 and 40. That in the feed, somewhat less. A bulle- 
tin issued by the station will give the figures. You may get the 
bulletin by asking for it. If you do not get it, it will not be our 
fault. 

Mr. Dawley.—Cornell has also issued a bulletin—No. 154—giv- 
ing all the analyses of these foods, as well as others. 
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How often should cows be fed during the day? 

Mr. Cook.—Well, I am inclined to think that twice a day for 
both ground and coarse food is enough. Such a practice has 
given just as good results with us as has feeding three times, but 
we must feed uniformly; not twice to-day, three times to-morrow, 
and four times the next day. 


Does it pay to grind the corn-cob to feed? 

Dr. Smead.—No; but it will pay to grind the corn and cob 
together, the cob being ground finely. Best results will come 
from mixing it with wheat bran, there being a little fibre in the 
bran, which the animal seems to require. I use an iron sweep 
power mill, and grind my corn and cob together, doing it finely. 


At what age should a heifer begin to breed? 

Mr. Cook.—I don’t know; but if I should tell you that 50 of 
our best cows now in milk, dropped their first calf at three years, 
you might consider me as heterodox. Yet such is the case; but 
the cows are magnificent Holsteins. One will have to study the 
animal and breed. If the cow comes from a breed or family that 
were bred to drop their first calf early, I would allow her to do it. 
As a rule, however, I prefer to have the young heifer become 
matured before she becomes a mother. 


Does it pay to feed cows grain this time of year (November 25th)? If 
so, how much? 

Mr. Henry Stevens.—It would depend somewhat on the condi- 
tion of the cow, whether she gave a little or a good mess of milk. 
I think, however, at the present prices of butter and cheese that 
it will pay. f 

Mr. Farrington.—My father always said, “ Feed the cows grain 
in the fall of the year.” 

Mr. Cook.—I don’t like this idea of talking about feeding a cow, 
now. We want to feed a little grain all the time. If we do not 
feed till now, the chances are the cow will put it all on her back. 
I have known instances where a ton of bran was fed and not a 
cent of it was gotten back. We feed some grain all the time. 
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What is the value of the proprietary cattle foods compared with gluten? 

Mr. Cook.—‘‘ Sixteen to one.” Gluten is sixteen; the other not 
more than one. The basis of all these prepared foods is linseed 
meal, costing about $30 per ton. There is a little tonic and salt, 
which cost but little, while the preparations are sold for about 
$300 per ton to the man who is fool enough to buy them. 

Dr. Smead.—Mr. Cook’s remarks apply fully as well to the con- 
dition powders sold. They have a basis of linseed meal with 
powdered gentian, saltpetre, ginger, charcoal and anise seed. The 
cost of 100 pounds of the above mixture will be about $2.85, but 
the man who comes along to “bless you,” sells it for about 15 
cents a pound, or $10 profit on 100 pounds of oil meal. 


Are we taught that a cow giving six quarts of five per cent. milk would 
make no more butter if she gave 12 quarts of milk? 

Mr. Smith.—You are not taught anything of the kind; but that 
a cow in normal condition giving 5 per cent. fat cannot be made 
to increase it; but as a cow increases in lactation she shrinks her 
milk flow, so there would seem to be more fat in the milk. In 
fact, there will be, but the water has been decreased, so that there 
is not such a volume of it. 


Will bran produce as good quality of milk as will corn meal? Will 
good strong heavy foods produce better milk than light ones? . 

Mr. Cook.—Doubtless, the question refers to feeding butter fat 
into milk. How many of you think it can be done? 

Four men voted. 

How many think it cannot be doné? 

Twenty hands went up. 

Mr. Cook.—Some of you voted twice, but the majority are right. 
It cannot be done permanently. I have, however, changed the 
per cent. of fat in milk by changing a ration, when the cow had 
not been kept up to her normal condition. Perhaps a change of 
rations might decrease the per cent. of fat. As a rule, the longer 
a cow is in lactation, the richer will be her milk, but the flow will 
be proportionately less. It is a decrease of water, not an increase 
of fat. If corn meal is fed to excess, the chances are that there 
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will be a decrease of fat in the milk and an increase of animal 
fat, for the reason that corn meal contains but very little of the 
milk-making element. It is highly carbonaceous, and does not 
contain protein enough. We must feed the cow that which will 
make blood. Corn meal will not do it. When you kill a hog that 
has been fattened on corn only, how much blood do you get when 
he is bled? 

A Farmer.—Not much. 

Mr. Cook.—The same is true when a cow is fed wholly on timo- 
thy, corn, corn meal, cornstalks or straw. If the latter-named 
coarse foods are fed, take out all the corn meal and substitute 
bran. 


Will skim-milk, fed back to a cow, produce good milk? Do you recom- 
mend such a course? 


Mr. Cook.—How many of you feed the skim-milk back to your 
cows? 

A Farmer.—I used to feed it to pigs, but have been feeding it 
back to the cows a year or more, and am convinced it was better 
to give the pigs away and feed the milk back to the cows. 

Mr. Litchard.—Mr. Menzo Wilcox of Otsego county, one of 
the best dairymen in central New York, feeds all his skim-milk 
back to his cows, and reports it worth 20 cents per hundred 
pounds for that purpose. 


How shall we best keep uniformity in a herd’s milk through the year? 

Mr. Cook.—We must first have a herd of persistent milkers and 
there must be some cows coming fresh every month. With such 
a herd, properly cared for and fed, there ought not to be a varia- 
tion of more than two-tenths of one per cent. of fat; I know of 
no other way to do it. 


Which is most profitable, at the same price, to buy, bran from winter 
or spring wheat? 


Mr. Van Alstyne.—I do not think there is so much difference 
between winter wheat and spring wheat bran, as there is in sam- 
ples of each. Some bran is poor stuff, and very much of the mid- 
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dlings which we get is nothing more than bran reground. Asa 
rule, however, the brans are not very badly adulterated. The 
new feed law does not include them. But don’t buy any of the 
oat foods, cotton-seed meal, linseed meal, pea meal, starch feeds, 
malt sprouts and many others of similar natures, unless a guar- 
anteed analysis is furnished by the miller or dealer. If you ask 
for them he must put the tags on the sacks, on which is printed 
such guaranteed analysis. 


What is the best tie stanchion or stall for the cows? 

Mr. Cook.—There are a good many best stanchions. Much has 
been said against the old rigid stanchion, and yet it has its ad- 
vantages. We have come down to a swing stanchion, which we 
make ourselves, and will put into our new barn. 

A drawing of it was shown and explained. Mr. Cook said the 
stanchion would be made of elm, and, as made at home, would 
cost, all told, about 60 cents each, in bunches of 25 or 30 sets. 
This does not include the work of putting it in place. 

Mr. Smallwood.—We buy such stanchions here, in piace, for 
about $1 each. I have discarded the Bidwell stall, having made 
up my mind that I could better afford to lose a teat or two from 
a cow by the one standing next to her, than to keep a man about 
to keep the stalls in repair. 


Which is the best way to bring cows from the pasture at night, a dog 
or with a handful of meal? 

Mr. Converse.—I would not bring the cows to the stable with 
corn meal, but wheat bran instead. 


How much grain should be fed a cow fresh in milk, for profit? How 
much corn and shorts, at $20 per ton, will it be profitable to feed a cow 
that has of hay all she will eat, with butter at 20 cents per pound and 
how much of each? 

Mr. Van Alstyne.—I will answer these two questions in one, 
But I will first say that the two foods—hay and meal—will not 
make milk, while the shorts will. It would depend first on the 
cow; next, on the coarse fodder. I should first want to see the 
cow. She may be one that it wouldn’t pay to feed a pound of 
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grain to, because she would not respond in the pail. When you 
have a cow that will, feed her all she will eat, digest and assimi- 
late. If you are feeding timothy hay, cornstalks, ensilage, straw 
or other fat-forming foods, she will not require so much corn meal. 
If the hay is clover and you do not have well-eared ensilage, she 
will require more meal. As a rule, from six to twelve pounds of 
mixed grains will be enough for any ordinary-sized cow, say, 
weighing 1,000 pounds. There is another point to be considered, 
which is the price of grains, also the price of the cow’s product. 
We should keep an account of the prices of foods and products, 
and aim so to feed as to obtain the desired production, at the same 
time derive a profit at the market price of butter, cheese or milk. 
With my dairy, if they give me 300 pounds of butter per cow, at 
present prices for cow foods, I can clear a profit from butter at 
18 cents per pound. 


Which has the most feeding value, oat or buckwheat straw? 

Mr. Cook.—I think the oat straw is a little more valuable, but 
there is a great deal of feeding value in buckwheat straw when 
it has been well cared for. As a rule, buckwheat is put up in too 
small shocks. It were better to set two or three of them together 
and then put the straw under cover. 


What is the nutritive ratio of bran, compared with oats? 
Mr. Litchard.—Bran has a nutritive ratio of 1 to 4. Oats 1 to 
7 or 8. 


Rations for cows in milk, two feeds of hay per day—How many pounds 
of cotton seed should be fed to balance the ration? 


Mr. Cook.—I would not feed the cotton seed. Would much 
prefer gluten. It has a large per cent. of protein in it and is not 
so concentrated as is cotton seed. Wheat bran and buckwheat 
middlings should be mixed with the gluten, to furnish mineral 
matter which the gluten does not contain. But gluten meal, in 
ecumparison with other protein foods, cost a little too much. When 
When buying these foods, always take into consideration the pro- 
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tein value. I would not feed cotton seed no matter how cheaply 
I could buy it. I would much prefer linseed meal to it. 

Dr. Smead.—Put in a word for oats and peas. 

A Farmer.—How much shall we feed of them? 

Mr. Cook.—I don’t know. It will depend on the cow. No two 
would require the same quantity. Experiment with the individual 
cow, and feed so as to have her respond. Palatability of the food 
should also be considered. 


Which is the best grain ration for a cow that is a good milker, equal 
parts of oats and wheat bran (by measure) or corn, oats and bran, with 
mixed hay, corn stalks and bean pods for roughage? 

Mr. Cook.—Wheat bran and oats. Wheat middlings are a good 
food, but I prefer the bran. The cow needs mineral matter, which 
the bran will furnish. There is a little less digestible protein in the 
bran than in the middlings; still, all things considered, I prefer 
the bran. There would not be much difference in the analysis of 
the two rations, however. 


To Mr. Convyerse.—What do you think of the Ayrshire cattle for this 
country? 

Answer.—I do not care to say much about the Ayrshire, be 
cause I am interested in them. But I will say that, if one wants 
a hustler and has rough, hilly pastures, where a cow must work 
to get her living, there is none better. They give a good flow of 
good milk, being about midway between the Holstein and Jersey. 
They are also strong, healthy and hardy. 


What do you think of the old milking strain of Shorthorns? 

Answer.—It was a great mistake when they were allowed to go 
out. It was a most excellent dairy breed. When the breeders 
abandoned milk for beef in the Shorthorns they practically ruined 
the breed for dairy purposes. 


Are the Devon cattle a profitable breed for the average farmer? 


Answer.—I found at several fairs last fall that some breeders 
were trying to make a dairy cow out of the Devon, but it is more 
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essentially a beef breed. I take but very little stock in the Devon 
as a dairy cow. 


What do you know about the Brown Swiss cattle? 


Answer.—There is a herd of Brown Swiss near me. I have 
been watching them a number of years, and do not like them. 
They are too beefy, and are not fashioned after the dairy form in 
cows. They have short, thick necks, large legs and feet, and are 
devoid of some of the most prominent features always seen in a 
purely bred dairy cow. 


Are there two separate breeds of Shorthorn cattle? 

Mr. Van Dreser.—The first importations of Shorthorns were of 
the milking strain. Another was made of the beef type, and the 
breeders sought beef more than they did milk, so that the dairy 
Shorthorn has been about driven out. 

Mr. W. 8S. Moore.—There is also a type of polled Shorthorns, 
but they are beefy. 

Mr. Van Dreser.—I would not select any type of Shorthorns 
now for a dairy herd; but they will be found one of the best beef 
breeds. 


What is the best breed of cow to be got, and where can it be obtained? 


Mr. Cook.—That would depend. If I were going to furnish milk 
to this milk station down here when they get it built, and they 
paid alike for all grades of milk, I would get a cow that would 
give a washtub full if I could find her. If, however, I wanted it 
for butter I would select the Jersey or Guernsey, and I believe the 
modern American Jersey the best; I mean the large, strong Jer- 
sey, one that weighs 1,000 to 1,200 pounds; especially for butter- 
making, is the best. We have a large herd of Holsteins, which 
give good flows of milk, ranging from 8.2 to 3.6 per cent fat, and 
I have also been investing in some Jerseys, with the view of ascer- 
taining, if I can, which breed will make a pound of butter fat the 
most cheaply. If your creamery here takes milk by the Babcock 
test, and your milk tests much above 4 per cent., stick to it. If 
below 4 per cent., say 3.6, sell it to the station. As a rule, how- 
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ever, the price of milk at the station is just on a par with that at 
the creameries and cheese factories. The stations never put up 
the price for milk till the price of cheese and butter goes up, and 
they always drop the price as soon as those of butter and cheese 
drop. 


Will it pay to sow rape in corn for fall feed for cows? 

Mr. Van Alstyne.—Yes, sir; but I would not sow it for fall feed 
for cows that give milk, because the milk would be condemned. 
But for cows not in milk, or for sheep, it is a good food. Sow it 
in August or in September. It will remain green a long time 
after the frost comes. Sow it in corn, not with oats. 


Are vetches valuable as a green food for cows? 


Mr. Van Alstyne.—It makes a clover crop sown late in the fall, 
but the seed costs so much it makes it expensive. Sand vetch is 
said to be the best. 


I have 10 fresh cows in milk, giving 300 pounds per day. Grain 
rations of gluten bran or buckwheat middlings, costing 12 cents per cow, 
all they can be made to eat. Can the ration be improved? 


Mr. Cook.—I don’t know whether it could or not, with the 
present food at hand; but with some succulents—ensilage or 
roots—I think it could. It would also depend on the time the 
cows had been in milk and their condition and the freshness of 
the hay. I think, however, that the ration as given would be 
pretty narrow. 

The Questioner.—The ration costs about twelve cents per day. 

Mr. Cook.—The cow will have to keep herself warm by burning 
up some of the protein in her food. I would feed a little more 
starch. It is just as expensive to feed a too narrow ration as one 
too wide; would add corn meal, which would not add to the cost; 
it should be cheaper. 


What proportion ought corn meal and bran to be fed to milch cows to 
give best results? 

Mr. Cook.—It would depend on the cows and the coarse fodder. 
As a rule, however, with clover hay, half-and-half by weight will 
be about right; yet some cows would require more of the bran or 
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meal than others. With clover hay more corn meal may be fed 
than if the hay were timothy or mixed. 


What should be the proportion of corn meal, bran and cotton seed meal, 
with hay, for a cow weighing 1,000 pounds? 

Mr. Cook.—I would not feed more than two pounds of cotton 
seed meal to a cow per day. It is too constipating in its nature. 
I should feed oil meal in its stead. 


At what season should a cow freshen to give the most milk during a 
year? 

Mr. Eastman.—In September or October. 

Mr. Gould.—My experience is that the same cow, coming fresh 
in milk in the fall, is good for 1,000 to 1,500 pounds more milk than 
when she freshens in the spring. 

Mr. Eastman.—There would be a slight loss at first when 
the change was made, so I would have the heifer freshen the first 
time in the fall. 


To Mr. Van Dreser.—What is the record of Pauline Paul’s heifers? 


Answer.—I cannot answer the question fully. I think, how- 
ever, that Mr. Reed of Binghamton, has one of her daughters 
which has made 30 pounds of butter in seven days. There are 
others, which I have heard, are good producers. So far as I have 
heard, Pauline Paul’s sons are more prominent than are her 
daughters. 


What kind of stall or fastening is best adapted for the case and com- 
fort of the cow? 

Mr. Van Wagenen.—We use the swing stanchion. There are 
several others and there may be among them some thai are better. 
I would not use the old, rigid stanchion, and I believe that any 
one of the ties is better than the swing stanchion, hecause they 
permit a cow to turn and lick herself, something she cannot do 
either in the old rigid or the swing stanchion. Mr. Dawley uses 
a chain and long staple. It is the best I ever saw. 
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When shall we feed turnips or cabbage to milch cows, before, after or 
during the milking process? 

Mr. Cook.—After milking, and do not feed too much at first. 
Begin with a small mess, which may be increased gradually. I 
once saw butter in Cortland that was made from milk from cows 
which had eaten large rations of cabbage every day. But such 
foods should be fed after milking time, should be balanced with 
nitrogenous focds, and one should always thoroughly cool and 
aérate the milk as soon as it is drawn from the cow. If they are 
fed during the process of milking a taint will surely get into the 
milk, so strong as to affect the flavor of the butter. 

A Farmer.—What if a man has but little hay, but plenty of oat 
straw? What, then, should he feed? 

Mr. Cook.—I should feed wheat bran and a little cotton seed 
meal. It makes a good ration. Good oat straw is about as valu- 
able for feeding as is the average timothy hay. We are going to 
feed it this winter, but our oats were not left until thoroughly 
ripe before cutting them. Pea straw is also good; so is buck- 
wheat straw for feeding, when fed with proper grains. Good 
timothy hay averages a nutritive ratio of 1 to 15; oat straw, 1 to 
25; but I take the ground that early-cut oat straw is fully as good 
as late-cut timothy. But we are apt ¢o classify all meadow hay, 
except clover, as timothy, when, perhaps, a large part of it is 
mixed grasses. I found, while in Delaware county, that the 
farmers were invariably feeding their cows some corn meal, al- 
though their meadows were classed as timothy. But I found 
that they were mixed grasses, which were cut early; therefore 
they did not contain enough carbohydrates, which was the cause 
for feeding the corn meal. Such meadow grass will have a ratio 
not wider than 1 to 12 or 1 to 14. 


Are the Guernseys as large milkers as are the Ayrshires? 

Mr. Converse.—No; they give, as a rule, milk containing more 
fat than do the Ayrshires, but not so much of it during a year. 
The Holstein and Ayrshire breeders have been and are now look- 
ing for a less flow of milk with more fat in it; while the Jersey and 
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Guernsey breeders are looking for more milk. Asa rule, the cow 
that gives very rich milk gives a small flow, although she may 
remain in milk a long time; while the cow giving a large flow puts 
less fat into it. It is the tendency of these two extremes to come 


closer together. 


Can a Holstein cow that gives 9,000 pounds of milk per year be made 
to give five per cent. milk? 

Mr. Smith.—I don’t know. I guess it would be pretty hard 
work. But there are some very valuable Holstein cows, those 
which give 4 per cent. milk. The average Jersey cows do not 
give more than 4.5 to 4.8 per cent., although there are many which 
give a much higher per cent. As a rule, the cow which gives a 
large flow of milk does not put in so large a per cent. of fat. 


How does Pasteur’s stock food compare with other stock foods? 

Mr. Smith.—I don’t know anything about that particular 
variety, but I suppose it belongs to the general line of these foods. 
They are composed of linseed oil, meal and salt, with something 
to make them smell well, and a little tonic. They cost from $25 
to $30 per ton, and are sold to the farmer in small lots at $300—a 
good business for the manufacturers, but a poor one for the 
farmer who buys them. 


What is the value of sugar-beet pulp to feed cows? 

Mr. Cook.—They are experimenting with sugar-beet pulp in 
feeding a bunch of steers at Cornell, but no results have been 
published as yet. Prof. Wing says that they are quite well satis- 
fied so far, as compared with ensilage, but it is not yet safe to 
quote a price for it. 


What does gluten feed cost at the experiment stations? 
Mr. Cook.—I do not know just now what gluten feed is quoted 


at in the market in car lots. 
Mr. Van Wagenen.—At Cobleskill, last week it was $18.50 


per ton. 
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Mr. Cook.—The new cattle food law which Mr. Witter got 
through the legislature last winter will go into effect the 1st of 
January, when all prepared cattle foods will be sold on a guaran- 
teed analysis. So, then, if you buy gluten, mixed, or other pre- 
pared cattle foods after that date, insist on a guarantee. If the 
dealer refuses to give you one, and sells his goods, he may be 
prosecuted and fined. 


Which has the most feeding value, barley straw or oat straw? 


Mr. Cook.—There would not be much difference, provided both 
were cut at the same stage of ripeness. Asa rule, our grains are 
left till too ripe before cutting them; then we lose more or less of 
the feeding value in the straw. 


Will the feeding of such food as turnips or cabbage during milking 
time, taint the milk? 

Mr. Litchard.—I guess there is no doubt that such foods as 
turnips and cabbage, if fed during the process of milking, will 
taint the milk. 

Mr. Cook.—The trouble, as a rule, lies in feeding too much. 
Instead of feeding a few quarts at first, a half bushel or more is 
fed. If, however, one begins with a small quantity and increases 
it slowly, a much larger quantity may safely be fed. Prof. Wing 
determined this fact, through a number of experiments. But I 
would not feed impure foods of any kind, such as rotten potatoes, 
turnips, cabbage or apples, to any cow. 


Do you consider it at all advisable to allow a Jersey or any other breed, 
to come in before she is two years old? 


Mr. Van Dreser.—It would all depend on constitutional vigor. 
As a rule, I would not prefer to have a heifer drop her calf before 
she was two years old. But there might be one of some breed 
that was strong enough to withstand the strain on her system. 


Is it a fact that an average Jersey cow will give more for the food con- 
sumed than will any other breed? 


Mr. Van Dreser.—According to the Chicago test it required less 
feed for the Jerseys than of either of the other two breeds there, 
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the Guernseys and Shorthorns. There is no one dairy breed above 
another, in every respect, and the man who is such a breed parti- 
san as to ‘think his breed better than all others, makes a serious 
mistake. 


What breed of dairy cows would you recommend for the farmers of 
Centerville and vicinity? Our cheese factories all close in November and 
do not open till April, generally. 

Mr. Converse.—What breed of cows do you have here? 

A Farmer. 


Every breed and grade. 

Mr. Converse.—The first step in the line of improvement should 
be by the selection of a full blooded sire. Select one from a dairy 
breed and select the breed that, with your feed, care and condi- 
tions, will produce a pound of butter fat for the least money; and, 
if it is a breed that came from Europe, give it as nearly as possible 
the care and food it had in its native home. If you select Jerseys, 
give them Island of Jersey care; if the Holstein, such care and 
foods as it receives in its Holland home. Never use a cross-bred 
or native sire; but, in selecting a sire, do not be governed by pedi- 
gree alone. There are thousands of them that do not amount to 
a snap. Don’t bank on pedigree, but make performance the test. 
Pedigree is all right in a certain way, but it must be backed up by 
performance of ancestry at the pail. When you have such a sire, 
test with scales and Babcock each one in the herd. Select the best 
ones and begin breeding for a special purpose, which should be 
milk and butter. Do not undertake to run a dairy with dual- 
purpose cows. Beef and butter do not have a home in the same 
carcass. Either one or the other should be sought. 


What is the best root to grow for milk production? 

Mr. Hartley.—All in all, I find mangold’s the best root to grow 
for that purpose. 

Mr. Van Wagenen.—I think that Indian corn is the best “root” 
to grow. 

Mr. Cook.—I do not grow roots, my back not being calculated 
for that business, but I believe it pays to grow and feed them, 
even if one has ensilage. 
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Will it pay the farmer to cut his hay and straw for feeding to his 
horses and cattle? 

Mr. Van Wagenen.—Our system is to cut all the straw with the 
hay, feeding three times a day with the ensilage and grain all 
mixed. In so doing we are able to get rid of something that is 
not worth much to feed alone and is too good to waste for bedding 
our animals. We use steam power and a 16-inch cutter. 


To Mr. Converse.—What is the difference between the Jersey, Holstein 
and Ayrshire breeds? 


Answer.—The Jersey came from one of the channel islands 
and gives milk richer, as a rule, in butter fat, than does any other 
breed. The Holstein comes from Holland and gives milk con- 
taining the smallest per cent. of butter fat, of any one of the 
dairy breeds. The Ayrshire comes from Scotland and is a 
medium between the other two breeds. 


Will it pay to feed the average cow $18 bran? 


Mr. Powell.—I guess it would be an even race. The average 
cow brings an income of about thirty dollars per year. I find the 
average in several counties to be about that figure. Such a cow 
will not pay for much bran at eighteen dollars a ton. 


With bran at $18 per ton, corn meal at $19 and hay at $11, which is 
the cheapest cow feed, and in what proportion should each be fed? 

Mr. Cook.—I know of no way by which to compare corn meal 
and wheat bran. They are entirely different. If you have corn 
ensilage or timothy hay, it would be the height of folly to buy 
corn meal. If you have neither the ensilage nor timothy, but 
clover, then put in some corn meal. But I prefer good wheat 
middlings to the bran. It is not right, theoretically, but I have 
noticed that when I substituted them for the bran, the cows in- 
variably gained in their milk flow. | 


How is milk secreted? Is it secreted in the udder. If not, where? 


Dr. James Law.—Milk is secreted in the udder, the process 
being, as in other glands, a selection and transformation of the 
appropriate constituents of the blood by the microscopic cells 
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which line the ultimate recesses or follicles in which the milk 
ducts originate. Each of the smallest milk ducts terminates in a 
cluster of slight dilatations or closed sacks lined by round cells 
which accomplish the work of selection from the blood and traps- 
formation of the materials which go to form the milk. Beneath 
this surface pavement of cells, is a delicate membrane, and be- 
neath that the network of capillary vessels in which the blood 
circulates. In health, therefore, none of the blood can get into 
the milk ducts, except such as has been passed upon by the secret- 
ing cells and modified as may be necessary, to form the liquid 
known as milk. The constituents of milk are in the main, water, 
salts, albumen, casein, fat and sugar, and of these the water, 
salts and albumen are the only ones that exist ready formed in 
the blood. The elements that give to the milk its commercial 
value—the casein, the butter fat, and the sugar—are made up in 
the udder, by the functional activity of the gland cells. 


Is the color of milk changed from red to white before it reaches the 
udder? 


Dr. Law.—No; the milk as such does not exist before it 
reaches the udder. Healthy milk is never red, and it only becomes 
so by reason of some unnatural condition such as: 

a. The escape of red blood globules or of blood coloring matter 
through the walls of the gland follicles or milk ducts. This may 
occur from wounds, bruises, conjection or inflammation of these 
parts, or from diseased conditions of the blood in which the color- 
ing matter is set free. 

b. The feeding upon red coloring matter such as madder, which 
escapes with the milk into the udder follicles and milk ducts. 

c. The presence in the udder and milk ducts of a pigment-form- 
ing microbe, like the micrococcus prodigiosa, which produce a red 
color in its growths. 


Is there a visible connection between the milk veins and the udder? 

Dr. Law.—The term milk veins, usually applied to the super- 
ficial abdominal veins, has misled a good many people and led 
them ts suppose that those vessels convey milk to the udder, and 
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that therefore the larger the veins the greater will be the yield of 
milk. As we have already seen, the milk is not ready formed in 
the blood; it cannot be said, therefore, that these veins convey 
milk. These veins have, it is true, a visible connection with the 
two anterior quarters of the udder, from which they return blood 
toward the heart. But like the other veins of the udder (the ex- 
ternal pudic, and obturator) these only carry blood back from the 
udder to the heart, they don’t bring any blood to the udder. 
Their connection with the udder is that of vessels which carry 
back into the general circulation, the blood which has already, in 
the udder, given up various of its constituents to form milk, not 
that of vessels which carry to the udder the materials out of 
which milk has to be formed. Their size in heavy milkers in- 
dicates that a very large quantity of blood circulates through the 
udder, so that even its unused surplus requires such capacious 
vessels to carry it back into the general circulation. The great 
size of these veins further indicates that the whole circulatory 
system is constructed on a large and generous scale, and that 
there is a great store of blood, and behind that a great power of 
digestion and assimilation, conditions that are absolutely essen- 
tial to a liberal yield of milk. In this way the size and even the 
duplication of the milk veins become valuable indications of the 
probable milking qualities, though they convey neither milk nor 
blood to the mammary gland. 


What is the Schmidt treatment for milk fever? Is it a sure cure? 

Mr. Dawley.—The Schmidt treatment has not been in use long 
enough to say that it is a swre cure. I have tried it in one case, 
with a home-made apparatus and saved the cow. The reports in 
relation to the results from the treatment are most encouraging, 
it is based on an entirely novel idea as to the primary seat of the 
disease. Heretofore the veterinarian’s attention has been directed 
to the uterus (womb), as being the medium through which the 
poison was admitted to the circulation and carried to its secondary 
seat of operation (great nerve centres) where its death-dealing de- 
pression was exhibited, and although very vigorous efforts were 
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pursued to combat its further introduction into the system, and 
counteract the evil effects produced, the results attained were at 
best most unsatisfactory and discouraging. 

Without attempting to enter upon lengthy details regarding the 
malady, we may state that the result of the new Schmidt treat- 
ment coupled with close observation along experimental lines has 
demonstrated beyond all doubt that in the udder is the original 
seat of the disease. Decomposition of the secreting cells in that 
organ when the milk secretion begins, immediately after calving. 
A loucomaine (depressent poision), being formed from the choles- 
terin bodies and rapidly absorbed into the circulation is the direct 
cause of the disease. Why Prof. Von Kolding turned his atten- 
tion to the udder we are not told, but since attention has been thus 
directed, various interesting and highly instructive experiments 
have been tried and it has been clearly demonstrated that decom- 
posing milk injected into the udder at any time, produces within 
from twelve to thirty-six hours conditions identical with those of 
milk fever in the usual way, and post-mortem examinations point 
out almost identical abnormalities with that of milk fever, es- 
pecially when the duration of sickness has been brief, proving con- 
clusively that milk fever can be induced. 

Treatment and Mode of Application—As the symptoms of a well- 
marked case of milk fever are already well known to experienced 
dairymen, we deem it unnecessary to repeat them fully. Whena 
good milking cow in high flesh just before or soon after calving 
becomes restless, paddles with her hind feet, lies down and rises 
with difficulty, the udder becomes soft and flabby, it is time to be- 
come suspicious that all is not right and immediate action should 
be taken. The herdsman, already provided with three sixty-grain 
_ doses of potassium iodide, carbolic acid and udder syringe of 
proper design, procures a liberal supply of freshly boiled water. 
The udder and teats should first be well bathed with warm water 
to which has been added a tablespoonful of carbolic acid to each 
quart. All milk should be drawn from the udder and one drachm 
(sixty grains) of potassium iodide should be dissolved. in one quart 
of hot water (freshly boiled), with one dram carbolie acid, and in- 
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jected into the udder through the teats—an equal quantity into 
each teat. The patient should be kept dry, warm and free from 
excitement or noise, and in no consideration should drenching be 
done so long as any acute symptoms are present. The patient 
should be turned from side to side every four hours, taking care 
to avoid injuring the udder, and the udder injection given again 
in six hours, if signs of return to consciousness are not present. 

In the hands of European veterinarians reports come to the 
effect that 90 per cent. of 412 cases so treated made complete re- 
covery. Various doses were experimented with, varying from 
one-half to two drachms of the drug, and although the smaller 
dose was repeated at shorter intervals the one drachm doses gave 
best results, while a double quantity producing alarming symp- 
toms and did not appear to exert any more favorable influence 
over one-half the quantity, which appears perfectly safe. 

How Does Potassium Exert Its Influence in Such Cases ?—Long 
before potassium iodine was associated in this way in the treat- 
ment of milk fever, it was a well established fact that it exerted 
a stimulating influence upon the base of the brain and great nerve 
trunks when administered in large doses, and it is in this action 
that it counteracts the depression present in that malady. It also, 
no doubt arrests the decomposition in the udder when brought 
into the direct contact with the udder content. Having a power- 
fully stimulating effect upon the lympathic glands, it also has- 
tens the elimination from the system of the offending poison. 

Form of Instrument Most Suitable for Its Application.—V arious 
instruments have been recommended for the application of the 
udder injection, but the instrument portrayed in the accompanying 
cuts seems to fill the greatest number of requisites with fewer 
objectionble features than any other we have seen. (See cut A.) 
The large glass bottle, No. 1, holds the required quantity (half pint) 
for one quarter (one teat). This bottle can easily be cleansed. It 
can be brought to the proper temperature by immersing in hot 
water for a few minutes previous to its use. The rubber tube (2) 
is connected over the end of a glass tube which runs to the bottom 
of a glass bottle (No. 1), thus minimizing the danger of air being 
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pumped into the udder with the solution. The remaining portion 
of the instrument consists of a bulb syringe (Fig. 3) to which is 
attached a milking tube (4) which can readily be detached for the 
purpose of cleaning, previous to inserting the silver tube into the 
teat. The bottle (No. 1), should be filled with the prepared solu- 
tion at 102 degrees F., and the syringe pumped full, which 
also forces out the air, and as soon as the contents of the 
bottle (No. 1) is emptied, the operation of the bulb should 
cease, so as to avoid the introduction of air into the udder, 
as air hastens decomposition and thus delays recovery. Great 
caution is also necessary to avoid the introduction of foreign 
substances, hay-seeds, etc., which may drop into the vessel con- 
taining the medicine, as such will produce damaging results upon 
the udder. Everything must be kept scrupulously clean to secure 
the best results. Cut B shows the instrument in actual use with 
the tube inserted into the teat and shown in the correct position in 
the hands of the operator. 


Can the cow be given any treatment previous to parturition that will 
prevent retention of placenta? 


Dr. Smead.—Before answering this question direct, it may be 
well to call attention briefly to the generative organs of acow. On 
the lining membrane of the uterus may be found from 50 to 100 
protuberances, or lumps, in farmers’ parlance; after the cow be- 
comes pregnant and a membrane or skin is formed about the em- 
bryo calf, a similar lump or protuberance is formed on this mem- 
brane adhering to the one on the membrane of the uterus. These, 
in both cases, are called cotyledons. It is through their adhesion 
that the calf is furnished nourishment in its foetal life from the 
blood of the mother; when there are perfect normal conditions. 
Soon after the calf leaves the uterus, nature, true to herself, breaks 
loose these adhesions, and the placenta or after birth—another 
name for what farmers call the cleanings—is expelled from the 
uterus as it then has accomplished its office work in the develop- 
ment of the foetus. We thus see that the retention of it beyond 
from twenty-four to forty-eight hours, is due to some abnormal 
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condition. It is, therefore, our study to determine what those con- 
ditions are, and what will overcome them. First, the cow may 
have a protracted labor and there is exhaustion of the uterus and 
total lack of after or secondary labor pain, and the placenta re- 
mains in the uterus simply because the uterus has not the power 
to expel it. The veterinarian would in that case give a dose of 
ergot; but a farmer had better use a more safe and just as ef- 
fectual a stimulent, that is a gill of whiskey and a tablespoonful 
of good ginger mixed in a pint of warm water (being sure to give 
the whiskey to the cow as well as the ginger). This can be re- 
peated in from four to six hours. If labor pains are produced 
and the placenta is not expelled, there are good reasons for 
believing that the adhesions have not separated and no uterine 
stimulant will cause expulsion. In cases of that kind I have ob- 
served that there is always present a dry and fevered condition 
of the uterine membranes. It is largely through aluminous 
mucus that these adhesions are broken loose, and when there is 
a lack of this mucus (due to a fevered condition), the remedy 
should be to supply it as far as possible, and that can best be done 
by giving the cow laxative drinks and mashes, like flaxseed tea; 
an ounce of gum arabic can be dissolved in two quarts of warm 
water and injected into the uterus with a proper syringe. But the 
question calls for a preventive; yes, that can be furnished by 
keeping the cow in a normal condition during the year, or rather 
year in and year out. One abnormality cails for and produces 
another. When the cow is allowed to become abnormally weak 
or abnormally fat, she becomes abnormal in her uterus and a 
fevered condition locally, if not in general, takes place in her 
uterus, and there is no mucus to separate the adhesions after the 
calf is born. The question involves an answer for something to 
give in order to prevent. The answer is, give the cow good care 
which means also feeding a balanced ration when dry as well as 
when in milk, and during the last month of pregnancy a quart of 
oat chop and a tablespoonful of ground flaxseed (I don’t mean 
linseed-oil meal), but the whole flaxseed ground. This can be 
given two or even three times daily, and will in most cases pre- 
vent the retention of the placenta. If the cow is on pasture the 
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flaxseed may generally be dispensed with; but the oat chop I 
consider an essential. The oat meal diet so often prescribed for 
a pregnant woman, is just as beneficial for a cow in more ways 
than one, and this is one of them. Medicinal agents have been 
recommended by various authors for a century, but I never have 
found one of them of any benefit whatever as long as the ad- 
hesions remain. The better way is to feed the cow in a manner 
that will prevent this abnormal condition, and oat chop and flax- 
seed properly used will do more to accomplish this than pounds 


of drugs. 
THE GRASSES. 


What will make the best combination of grasses for an upland pasture? 

Mr. Van Alstyne.—Orchard grass, 4 pounds per acre; the same 
proportion of white clover, red-top, and the same money value of 
Italian rye grass and meadow fescue. 


How shall we seed to ‘“ blue grass’’? What soil is best, and how much 
seed per acre? 


A. Farmer.—I sowed seven bushels of seed on 20 acres a few 
years ago. I sowed it for both meadow and pasture. It did well. 
I suppose I sowed what is known as Kentucky Blue Grass, which 
Iam informed differs from our State blue grass. 


What varieties of grasses would you put on a steep hillside for a per- 
manent pasture? 


Mr. Cook.—I don’t know. It would depend on the soil some- 
what. Possibly a mixture of blue-grass, timothy, some clover and 
the fescues would be best. It is a question that is too indefinite 
to answer fully. 


Will Kentucky blue grass do well on New York soil? If not, why not? 

Mr. Cook.—What is known as June grass in many localities is 
nothing more or less than Kentucky blue grass. ‘It is hardy in 
nearly all parts of the State and makes the best of June pasture. 


How can quack grass be killed? 
A Farmer.—lI have killed quack grass on a field by growing 
tobacco one year. 
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Mr. Cook.—I incline to the belief that quack is a good grass to 
have. It is one of nature’s ways of restoring humus to the soil, 
as it has a wondrous root growth. Then, too, it makes good 
pasture. But we kill a piece every year, no matter what the 
weather is, and it stays killed. We grow foods for dairy cows— 
oats and peas, three or four sowings, the last one, about the latter 
part of June. We take a piece of land full of quack, plow it 
deeply, early in the spring, then use a heavy disc harrow, weighted 
so that it requires four horses to draw it. We never use a spring- 
tooth, because it drags the roots all over the field, and, in a few 
days, if you do, the whole will be covered witha green coat. But 
the dise harrow will chop up the roots finely. Then we sow a 
crop of oats and peas—three bushels to the acre—this will 
smother the quack crop, in great part. When the crop is off, 
we plow the land, fit it well and sow to winter wheat and seed 
with clover. The next year there is never seen a spear of quack. 
The only way to kill a crop like quack is to stop its growing. 
Clutivation and the growing of such crops as I have named, will 
do it. Use the disc harrow every time, and use it often, till you 
are ready to sow the oats and peas. It will chup up the roots 
very finely, which leaves them when dead, in good condition for 
humus in the soil. 


How can we best secure permanent pasture? 

Mr. Terry.—I do not know what grasses would do best here 
(Weedsport), With us, “ blue grass” is the best. 

Mr. Van Dreser.—We use a mixture of red top, blue grass and 
alsike on low land. On upland, some timothy and clover are 
sown. | 


At what season do you recommend the cutting of timothy hay for best 
feeding results? 

Dr. Smead.—I would not feed timothy hay to any animal; but, 
as it is being fed, and no doubt always will be, we must consider 
its food value. To get the most and best of that, timothy hay 
should be cut just as it goes out of the blossom. 
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If you were seeding a poor piece of land for pasture, what kind of 
seed would you sow? 


Mr. Cook.—I would use orchard grass for one-half. The re- 
mainder I would have of meadow fescue, alsike, and perhaps, some 
other grass. But, if the land was natural pasture, I would top 
dress it liberally. I believe that better results will be thus ob- 
tained than to plow the pastures and reseed them. 


Has anyone had any experience with brome grass? ' 

Mr. Cook.—I don’t know it. Does any one here? Director 
Dawley is experimenting with it at Fayetteville this year. 

Is there as much moisture in timothy hay as in corn at the same stage 
of growth? 

Mr. Cook.—I do not know. There is about 12 per cent. of mois- 
ture in dry timothy. I don’t know how green timothy compares 
with green corn-stalks. 

Mr. Moulton.—The stem of timothy is hollow; that of corn- 
stalks solid; so I do not think there is as much moisture in the 
timothy as in the corn-stalks. 


What is the feeding value of timothy hay, and how does it compare 
with clover and corn ensilage? Will Mr. Gould please answer? 

Answer.—There are but 750 pounds of digestible matter in a 
ton of timothy hay; the balance is sawdust. In clover there is 
14 per cent., nearly twice as much digestible material, while oats 
are very nearly evenly balanced. To get the best results from 
clover and corn, cut the clever early and properly cure and house 
it; properly cultivate the corn crop and when in the proper stage, 
put it in the silo. A cow requires 14 pounds of digestible 
starch each day. To get it from these stalks, she would have 
to eat 45 pounds, which she could not do. In ensilage the ratio 
is still wider, being 1 to 17. But remember, the ensilage is suc- 
culent, not dry, and there is more of it that is digestible. Clover 
and timothy do not compare, any more than do corn and wheat 
bran. We grow the two crops to obtain entirely different results, 
our aim being to secure starch and protein. We, therefore, grow 
the timothy—if we do grow it—to obtain starch; clover to obtain 
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protein. Both are essential; but, I would not grow timothy ex- 
cept I could afford to grow and sell it, because I can secure so 
much larger per cent. of starch on a given area, from corn. I am 
satisfied that the farmer can easily raise 6,000 pounds of starch 
on one acre, while he will have to have a good season and well 
conditioned meadows to raise 1,500 pounds of starch in timothy 
hay. So it is easily seen that it is much more profitable to grow 
starch in the form of corn ensilage than it is to grow it in timothy. 
But, while a ton of hay will lay in a mow three or four years and 
not lose much of its feeding value, a stack of stalks, if left till 
next spring, will lose at least 60 per cent. of theirs. In short, the 
farmer must first learn what crops are best, then grow and feed 
them in the best form for the purpose for which they are required. 


ffiow shall we best reclaim old hillside pastures? 


Mr. Cook.—I don’t know just what I would do. It’s a problem. 
We have lots of that hillside land in this State. Perhaps it would 
be as well as any way to put sheep on it. 


VETERINARIAN. 

What will kill pin worms in horses? 

Dr. Youngs.—A mixture as follows will kill them: Oil meal 
fairn, 4 ounce; oil of turpentine, 2 ounces; linseed oil, 1 pint. Mix 
thoroughly and give a tablespoonful morning and night in the 
grain food, during ten days. Stop ten days, then give it again; 
repeat three times. It will require a period of about thirty days 
to perfect a cure. 


What will prevent abortion in cows? 


Dr. C. E. Hatch of Gainesville—‘* Phreynol ” is highly recom- 
mended. It costs $1.25 per gallon. It is used as a drench or wash 
and is quite reliable, fully as much so as are the patent anti- 


abortion preventives. 
What will cure gapes in chickens? 


Mr. Chapman.—There is no cure for gapes. The best way is to 
prevent them. To do this, keep the chicks on hard floors and 
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have them dry and clean. Gapes are caused by a worm which 
gets into the chicken’s throat. If they are kept on board floors 
they will not get hold of the worms. 


What is a good remedy to stop the flow of blood when an animal has 
been cut on barbed wire? 

Dr. Smead.—That depends where the cut is and the magnitude 
of the blood vessel—a vein or artery. But the owner or doctor 
should not get excited, but keep cool. If the wound is on a limb. 
and an artery has been cut, take a rope and cord the limb above 
it. If the cut is very large and there is a liability of the horse 
bleeding to death, the artery will have to be taken up. But every 
man cannot do that. To check the flow while waiting for the 
doctor, apply some muriate of iron. Every farmhouse should 
contain it. If the cut is mangled, cut out the broken or threaded. 
pieces of flesh, then use a little carbolic acid—a teaspoonful to a 
pint of water—wet some cotton with it and bind it on the wound. 

What will cure intestinal worms in sheep? 

Mr. Van Dreser.—I know of nothing better than some of the 
sheep worm powders. There are a half-dozen of them. I don’t 
remember the names—could not recommend either one. We feed 
them two or three times a week. Sometimes the worms come 


from old pasture grass. 


What will kill lice in hens? 
A Farmer.—That’s what I want to know; there is a million om 


my hens. 

Dr. Smead.—There are two species of lice that get on to hens. 
One is the little red mite that gets onto the hen in the night, but 
goes off and crawls into some crevice in the walls during the day. 
They do not stay on the hen during the day. Spraying with kero- 
sene emulsion and whitewashing the walls and perches will kill 
the mites. The large gray louse lives on the hen all the time. 
To kill them blow Persian insect powder into the feathers a few 
times. 

A Farmer.—A ball of camphor placed in the nests will kill 
the large lice. 
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Mr. Van Dreser.—Prepare a dust bath in a box, by putting in 
some sand, in which sulphur has been mixed, and allow the hens 


to wallow in it. Tansy in the nests will also kill the lice. 


What will remove the diseased scales from the legs of poultry? 

Mr. Ward.—They are caused by a parasite. Some one of the 
sheep dips, or diluted carbolic acid, will remove the scales. Wash 
the legs with it. 


What will cure thrush in a horse’s foot? 
Dr. Smead.—Use either blue vitrol or calomel, after thoroughly 
cleaning the foot and cutting away all of the diseased frog. 


What shall I do for a horse which has a “ strain,’ and what is a good 
remedy for scratches on horses? 


Mr. Converse.—Give some condition powders; then rub some 
carbolized oil on the scratches. I do not know what to do for a 
“strain.” Possibly some of the liniments would be best. Consult 
a veterinarian. 


What is sure death to lice on cattle and hens? 

A Farmer.—A quart of good cider vinegar mixed with two 
quarts of water will kill every louse on cattle or hens. 

Mr. Ward.—If you are so unfortunate as to have lice on your 
cattle, you will find nothing better than some one of the carbolic 
sheep dips, using one part of the dip to 50 of water. The mixture 
is good for many other troubles on sheep, cattle or poultry. In 
Scotland these dips are used to wash the legs of Clydesdale 
horses to promote the growth of hair. 

Mr. Litchard.—Equal parts of lard and kerosene oil, rubbed 
thoroughly into the hair, will kill them. Not more than two or 
three applications will be necessary. 

Mr. Cook.—If an animal is very lousy, diluted carbolic acid will 
kill them. Blanket the cow, then when the nits hatch give her 
another washing. 

Mr. Ward.—Kerosene, lard and tobacco juice will kill cattle 
lice, but they are nasty and sticky remedies, while the carbolic 
dips are clean and just as available as are the other prescriptions. 
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What is good for scab on sheep? 

Mr. Cook.—I suppose that means “ What will remove scab on 
sheep?” What do you say, farmers? 

A Farmer.—Use some one of the carbolic sheep dips. There is 
nothing better to cure sheep scab. 

Dr. Smead.—Turn the sheep on its back, then pour a pint or 
more of some one of the sheep dips, from an old teapot, into the 
wool on the sheep’s belly. It will go directly to the skin, covering 
it all over, without wetting the wool. 


Why do cows chew pieces of boards and the siding on the barn, and 
what do they want when they have salt before them all the time? 


Mr. Converse.—It is caused by a lack of mineral matter in the 
food. A little ground bone mixed with the grain ration will cor- 
rect the habit. 

Mr. Powell.—No doubt there is a deficiency of mineral matter 
in the food. Straw, cornstalks, timothy hay and other such foods 
are short of this mineral element. I would add some wheat bran, 
jinseed meal, gluten or cotton-seed meal to the ration. We seldom 
see cattle chewing bones or boards when running in pasture in 
summer, nor when their rations are properly balanced in winter. 


What is the best remedy for small white worms in horses? 

Dr. Smead.—I suppose that refers to pin worms. There is 
nothing better than the skins of potatoes. Peel off the skins, 
having them thin, and give every morning about two quarts; do 
not feed them anything else, until after an hour. 


What shall we use to kill nits on a horse? 

Dr. Smead.—There are many things, but one does not always 
want to use the same thing on a horse that he would on another 
animal. Steep a handful of tobacco leaves in two quarts of water, 
then wash the horse. One application is enough. 


What should be done with a cow that is to freshen in hot weather, to 
prevent loss from sickness or death? 


Mr. Cook.—Keep her in the barn and feed her a little hay, some 
grain and a little grass. Do not turn her out into a good pasture 
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When putting on a steel roof, should the old shingles be removed? 

Mr. Cook.—I would most certainly remove all the old shingles 
and the nails, and relay the roof boards, placing them edge to 
edge. 


Would it be advisable to use either cow or horse manure on land for 
Hubbard squash? 

Mr. Ward.—Make a deep, large hill, putting a good supply of 
well-rotted cow manure in the bottom; round up the hill slightly 
and plant. 

Mr. Converse.—I do not believe we can get as good results from 
hilling any crop. We can cultivate more easily, conserve more 
moisture, get better growth and a better yield, by giving level 
eulture than by hilling. So I would give squash level culture. 


Would it injure corn if one turnip is allowed to grow in a hill? 

Mr. Smith.—I do not think it would make much difference with 
the corn; but I would not plant the turnip seed in the corn hill. 
I would wait till the last cultivation of the corn, say the 1st of 
July, then sow the turnip seed between the rows and cultivate 
it in. 


How can we best improve the condition of our country roads? 

Mr. Cook.—In our town we raised $1,500 for the purpose of 
benefiting our roads, and bought a stone crusher. But the man 
who runs the crusher must be a careful one whom the people will 
trust. It took us three months to work up a sentiment sufficient 
to get the appropriation, but we succeeded, and now hope to have 
better roads. 


What sum can a non-resident farmer afford to pay a manager to look 
after his farm? 


Mr. Cook.—Who knows? I don’t. There are too many condi- 
tions involved in the question. 
Mr. Rice.—I don’t know how we can get at it. It wouid depend 


on the man, the size of his farm and the capacity of his pocket 
book. 


126 Bureau or Farwers’ Lystirures. 


Mr. Van Dreser.—You can't pay a manager too much if you 
have business enough to keep him at work. 


A Farmer.—We don’t need a manager. It is all we ean do to 
manage the farms ourselves. 

Mr. Cook.—There are a whole lot of fellows up in our county 
who need managers, but they don’t know it. As a rule, however, 


a good wife is the best manager on a farm. 


Is it best for one to follow mixed farming or should one devote his 
efforts to more than one branch? 

Mr. Terry.—As a rule, however, when a man attempts to do 
a little of everything he does but little, and realizes but little. 
But, if I were making dairying a specialty, I would follow it. We 
are working out of potato-growing, and turned our attention 
more to dairying, for the reason that potatoes do not prove as 
profitable as they did a few years since. 


What is the best way to have maple sugar, white? 

Mr. Cook.—Keep everything clean. I have seen just as white 
sugar made in the old kettles as by the best recent methods. 

Mr. Litchard.—That will do it. Keep out all foreign matter 
and be careful in finishing the product not to scorch it. 


What are the greatest leaks in farming? 

Mr. Van Alstyne.—I don’t know. There are a good many of 
them. Probably the waste of manure is the greatest loss, the 
next is the loss in farm machinery and tools left out of doors to 
rust out and rot. 

Dr. Smead.—There is another great loss which is in the im- 
proper feeding of our farm animals. Hundreds of thousands of 
dollars are lost each year in feeding unbalanced rations, often 
resulting in disease and death. 

I do not hesitate to say that fully 60 per eent. of the cases 
I have been called upon to treat, in my profession as veterinary 
surgeon, during the last 30 years, has been caused wholly from 
the feeding of unbalanced rations. They over-stimulate the ani- 
mal’s stomach one way and starve it another. Result: Indiges- 
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tion, followed by some one of the diseases the animal is heir to; 
still the farmers keep right along, year after year, feeding only 
that which they have or can purchase most cheaply, despite all 
the warning and advice they are receiving from the institutes, 
agricultural stations and the press. 


Is a cement floor for cows desirable in a stable? 

Mr. Terry.—Yes, but I would not give much, if any, slope to 
such a floor, and I would have the cement of best quality as well 
as the sand; and have it well mixed; then the surface made just 
a little rough to prevent the cows from slipping while standing 
on it. 


How does Mr. Gould fertilize his land when he follows corn with corn? 

Answer.—I saw a man plowing under a crop of volunteer oats, 
self-sown, to-day; the crop covered the ground; if those were mine 
I would leave them where they are for a cover crop. If I follow 
corn with corn I always follow corn with a catch crop to cover 
the ground in winter, which is plowed under in the spring. When 
I came from home, peas I sowed in September were in blossom, 
but I don’t expect any green peas from them. 


Is there any preventive of smut on sweet corn, if so, what is it? 


Dr. Jordan.—I know of none. 


Would it be profitable to grow tobacco on a hilly farm? 


A Farmer.—I am growing tobacco in a limited way on a hili- 
side farm, and I should like to have the experience of others on 
like farms. Of course it requires a good deal of manure; about 
all I make, so that the remainder of the farm does not get much, 
but I can take $100 per acre from the crop. 

Two or three other farmers said they grew tobacco and could 
buy manure for $1 per load, and that 25 loads would manure an 
acre well and leave a good profit. Another farmer said he pre- 
ferred to use his manure on his corn crop. It is king with him. 

Mr. Cook.—If you can get $100 per acre from tobacco why not 
buy commercial fertilizers? Buy sulphate of potash, nitrate of 
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soda and South-Carolina rock. I should think it would pay. 
Would not buy the muriate, as it is said to injure the burning 
quality of the tobacco. 


Would it be advisable to plow wheat straw under for a cover crop? 

Mr. Converse.—I should use the straw in the stables for bed- 
ding, drawing it out every day and spreading it on land I wanted 
to plow in the spring. What I meant by a “ cover crop,” is some 
green one, sowed in the fall, such as clover or rye, to be plowed 
under the next spring. 


Does the sun blast buckwheat? How much seed shall we sow per 
acre? 

Mr. Cook.—As a rule, buckwheat does not “ fill” in a hot, dry 
season, I suppose, because the pollination is not perfect. We 
usually sow about half a bushel of seed per acre. One great 
trouble in getting a crop of buckwheat is too much seed is sown. 


Do you advocate the use of the smoothing harrow and weeder? 

Mr. Converse.—Yes; we use both. The smoothing harrow has 
teeth standing backward at an angle of 45 degrees. We use it on 
corn and potatoes before the plants appear. Later we use the 
weeder. The object is to-kill the weeds before they are born, and 
to conserve moisture. We also use it on oats and peas until 
they are quite high. 


What is the best way to grow tomatoes? 

Dr. Smead.—I wish I knew, but I don’t. 

Mr. Cook.—I used to train them on a trellis, but it is too much 
work. So I set the plants in rows, mulch them with straw, prune 
off the lower side branches, and let them go. 


Is there an age limit in the use of a sire? 

Mr. Van Dreser.—Mr. Hilton of New Scotland, had a Devon 
bull that was 22 years old, which was constitutionally strong and 
a good “ getter.” And I have awarded a prize at a fair to a Thor- 
oughbred Guernsey cow that had dropped twin calves at the 
age of 23 years. 
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At what season should mangel-wurzel seed be sown? 


Mr. Cook.—About the 10th of May, I think, is the best season 
in which to sow mangels. As a rule, all the beet family should 
be sown early in the spring. They thus get the benefit of the 
early spring rains while they are not injured by late spring frosts. 


What is the best cover crop for St. Lawrence county? 


Mr. Cook.—Perhaps the best cover crop here would be winter 
rye; but I do not believe any such crop is needed here, as, in nine 
years out of ten, the ground is covered with snow during the 


winter. 


Would you plow corn stubble for an oat crop? 


Mr. Ward.—Yes. We are going to plow corn stubble this 
spring for cats. I think it is the best place to grow them. 

Mr. Hamilton.—I don’t agree with you. I would not grow oats 
at all. They don’t pay me. 


What is the effect when leaving our plowed ground naked from Septem- 
ber to May? 

A Farmer.—We never have had a chance to try it in St. Law- 
rence county. Asarule the ground is covered with snow during 
that time. 

Mr. Converse.—I would not plow in the fall, except as a matter 
of economy when I had a piece of ground that I could not get 
on to early in the spring. It is better to have some cover crop on 
the ground than to have it naked in winter. 


How can a poor chestnut soil be quickly and economically made pro- 
ductive? 

Mr. Terry.—I think I would begin by plowing under cow peas 
or clover to furnish vegetable matter. Humus, as a rule, is de- 
ficient in poor soils, and I think that cow peas are best. Mr. 
Gould says he sows five pecks per acre, and sows them as soon as 
all danger of frost is past in the spring. 
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What variety of carrots are best for the city market? Should they be 
jarge, small or medium varieties? 


Mr. Cook.—Small or medium varieties sell best. We grow 
some of the yellow carrots in our garden. I think they are Ox 
Heart. Long and Short Orange are the best varieties. We do 
not grow them for feeding to stock; only for family use. We 
cook them so that they are fully equal to parsnips. 


Is beardless barley as good as the bearded variety? 

A Farmer.—Fully equal to it. I have grown it three seasons, 
shall keep on growing it. 

Another Farmer.—I have sown it several seasons. Last year I 
harvested thirty-two bushels per acre. 


What is the best method of improving worn out land? 

Prof. Cavanaugh.—That is a hard question to answer. Prob- 
ably the ideal method of restoring fertility to a worn out soil is 
by plowing under clover. The clover plant has the power of stor- 
ing nitrogen from the air through nodules or warts on its roots. 
Follow with barn manure. If you do not have enough, use com- 
mercial fertilizers, first ascertaining what elements of plant food 
the soil most requires for the crops you intend growing. 


Will timothy seed that has been hulled, grow as well as that which has 
not? 


Mr. Cook.—I prefer to have it with the hull on; but if the con- 
ditions are all right, the hulled seed will grow just as well. By 
“ good condition ” is meant a fine, well prepared soil. 


What will prevent rust or smut on wheat or oats? 

Mr. Converse.—I have heard Prof. Beach say that it can be 
prevented by soaking the seed grain in water heated to 120 de- 
grees. I believe two hours. 


Are artichokes as valuable for swine and cattle as the seedmen recom- 
mend them? 


Mr. Smith.—I do not believe I would try artichokes. They are 
no more yaluable than potatoes for a swine or cattle food; at the 
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same time, when they once get into the soil it will be found very 
hard work to get rid of them. You don’t want to believe all the 
stories the seedmen tell. 


Would it be advisable to try cow peas as a soil renovator? If so, what 
variety is the best? 


Mr. Smith.—The cow peas are a soil renovator; that is, they are 
a nitrogen gatherer. There are several varieties; one known as 
“Whippoorwill,” another as “Little Black” are best. It might be 
well enough to try a few by way of experiment. 


Are we now receiving benefits under the pure cattle food act; and upon 
whom deyolves the responsibility of enforcing the law? 


Mr. Ward.—I have a copy of the law and will bring it to the 
next session. The farmers are protected by it, provided they will 
help enforce it. They must demand an analysis of the prepared 
ground stuffs they buy. The law makes it obligatory on the part 
of the dealers to furnish such analysis, and the matter of analysis 
and enforcement of the law is left to the State experiment station. 
If the law is enforced and the farmer will find out what feeding 
values are, they will save hundreds of thousand of dollars every 
year. There isa firm in Kentucky that is grinding pure corn cob 
so finely that it cannot be detected except by analysis. This stuff 
is perfectly worthless as a food, but it is mixed and sold in wheat 
brans, and there are other mixtures fully as fraudulent. 


Explain the difference between in-breeding and line-breeding? 

Mr. Cook.—In-breeding is the breeding of sire to daughter; line 
breeding is the keeping of families of certain breeds together, 
without in-breeding. 


How may I treat a clay soil that heaves very badly, to make permanent 
pasture or meadow, without underdraining it. Cannot afford to buy tiles? 


Mr. Cook.—That is a problem. I don’t know as I can answer 
fully. Possibly surface drains may be opened, so that the water 
will run off. But if water stands in the subsoil I do not believe 
that anything can be done with it till that water is out. 

A Farmer.—I would suggest putting one blind ditch throngh 
that land as an experiment. Possibly such ditches will help it. 
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Does model farming pay in Allegany county? 

Mr. Cook.—I don’t know why “model farming” will not pay just 
as well in Allegany county as elsewhere. It certainly does pay 
in other counties, and judging from appearances in some locali- 
ties, it does in Allegany county. 


Does it pay the farmers to keep up good line fences? 

Mr. Cook.—Line fences are necessary, so are other fences in 
some instances, but the old rail fences, whether on a line or 
somewhere else, are nuisances. It were better to take them down, 
dig out the bushes, plow the land, crop it a year or two, then 
build a wire fence. The old rail fence is a back number. 


I have plenty of stone, and wish to underdrain a piece of wet land. 
Shall I use the stone or tile? 

Mr. Ward I should put the stone into a wall and use tiles. It 
costs just as much to much the ditch for one as for the other, and 
just as much to cover it. Tile will last many years, while a stone 
drain will fail in a few years. I do not believe that any man can 
lay any quality or variety of stone in a ditch that will last very 
long. They soon clog up, and often rats get into them and make 
mischief. I know tile drains that I helped to lay when I was a 
boy, that are just as good as when laid. Ordinary drain tile may 
be bought cheaply and will last, when well laid, four generations; 
but do not make the mistake of getting too small tiles. Have 
them large enough. The depth to lay them will depend on the 
grade and the soil. We have laid them only twelve inches below 
the surface; but, as a rule, the tiles ought to be laid below the 
frost line. The distance apart will also depend on the condition 
of the land. The more water there is present, the closer should 
the ditches be; and, if very wet, it will be best to lay the tiles on 
boards. 


Would you seed after winter wheat or some spring crop? 
Mr. Ward.—Ninety-nine one-hundredths of our seeding is done 
on winter wheat in the spring. 
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How can hill lands be made remunerative to the farmer? 

Mr. Cook.—What is the matter with allowing them to grow up 
with timber? Sheep and cows might be pastured on them. 

A Farmer.—Some of them would not keep a woodchuck alive. 

Mr. Cook.—Then allow the timber to grow if the land is as 
_ barren asthat. But there are a great many acres of land in this 
State that are reported as barren, which analysis show to be full 
of fertility. The only trouble is, the fertility in them is not avail- 
able. Cultivation and humus, when the land can be cultivated, 
will make this plant food available. When the lands cannot be 
: plowed, the keeping of live-stock, with perhaps the addition of 
some potash, to give the grasses a start, will render the land pro- 
ductive. 


Will clover and timothy “do well” if the seed bed is well prepared and 
the seed sown after harvesting wheat? 

Mr. Cook.—Such a practice is being followed in some localities, 
and I have heard it recommended, but, to succeed, the ground 
must be well fitted and the seed sown as early as the first of 
August. If so done, it will have all the benefit of the land, as 
well as of the late summer and fall rains to give it a good start, 
and will establish it to withstand the winter and the spring varia- 
tion of temperature. 


Which will pay best, to cut hemlock into lumber or shingles? 

Mr. Moulton.—Cut it into lumber. Hemlock makes a poor 
shingle; besides, they do not bring a big enough price as com- 
pared with hemlock lumber. It is much more economical to buy 
cedar shingles at the prices they are sold for now. 


Will it pay the average farmer to take and read the experiment station 
bulletins? 


Mr. Cook.—There are 350,000 farmers in the State of New York, 
but there are less than 40,000 of them who take the bulletins from 
Cornell and Geneva. One would think that the Grangers would 
take and read these bulletins, but it seems that they do not. There 
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are 60,000 Grangers in the State, so that if all who do take them 
are Grangers— but they are not — only two-thirds take them. 
Those who do, we always meet at the institute; and there are 
some others who attend; but, as a rule, the farmers who ought 
to attend, and who are in need of help and instruction, stay at 
home, or go elsewhere. The institutes are held for the benefit . 
of these men, as well as for those who are here. Much informa- 
tion may be derived from the bulletins and the reading course sent 
out from Cornell University, neither of which cost anything. A 
postal card, on one side of which is written your name and address, 
if addressed to Prof. I. P. Roberts, Ithaca, or the Geneva Experi- 
ment Station, will bring you the bulletins from both experiment 
stations, as well as the reading course from Cornell—and all are 
free. But it is difficult to reach a man who has lived and* worked 
just as his father and grandfather did. It is the same with the 
16-year-old boy who is climbing “ fool hill.” He thinks he knows 
it all and there is nothing to be learned. You cannot teach either 
of them. The boy, by and by, will see the error of his ways, but 
the old, hide-bound farmer, never, except, perhaps, after watching 
his progressive neighbor, he adopts some of his methods. 

A Farmer.—Only about one-half the Grangers and heads of 
families. 

Will you please explain what is known as the “Cornell Reading Course,” 


how is it carried on, how is it paid for, how one is to avail himself of its 
privileges, and what the cost, if any, is? 


Mr. Smith.—The reading course at Cornell is carried on under 
the provisions of what is known as the “ Nixon bill.” By corres- 
ponding with the department of agriculture at Cornell one may 
get all needful information. 

Mr. Rice.—In this reading course one may get all the agricul- 
tural fundamentals necessary. Besides, all high-grade terms are 
eliminated, and those which almost anyone will understand are 
substituted. 

A Farmer.—I have been taking this course a year and have 
never found anything more instructive. 
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Mr. Smith—How many of you have taken or are taking the 
course? 

A half dozen hands went up. 

Mr. Converse.—I think, Mr. Smith, that there are about 16,000 
farmers now in this State who are taking the course. 

Mr. Smith.—We shall be pleased to see the hands of those who 
wish to take the course. Mr. Windecker will take and forward 
the names. 


Will Dr. Van Slyke please tell us how oleomargarine is made; also the 
difference between that and butterine? 

Answer.—In the manufacture of oleomargarine, as commonly 
practiced, the fat is removed from the cattle in the process of 
slaughter, and, after thorough washing, is placed in a bath of 
clean, cold water surrounded with ice; where it is allowed to 
remain until all animal heat has been removed. It is then cut into 
small pieces by machinery, then cooked at a temperature of about 
150 degrees F., until the fat separates in liquid form from the 
tissue. It is then allowed to settle until it becomes perfectly 
clear, after which it is drawn into the draining vats, where it is 
allowed to stand about twenty-four hours, when it is ready for 
putting in the presses. The process of pressing separates the 
stearin in solid condition from the remaining product, which is 
a liquid oil, commonly known as oleo oil. This oleo oil is then 
churned with cream or milk, or with both, and is salted and 
treated the same as is finished butter. The product is known 
as oleomargarine. In making butterine, neutral lard, made from 
selected leaf lard, is commonly used; but, in this case, no stearin 
is removed. This neutral lard is kept in salt brine during two or 
three days, at freezing temperature. It is then mixed with some 
oleo oil and butter, and churned with cream or milk. 
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and allow her to fill herself with grass, because it stimulates the 
milk-producing functions too much, which tends to produce milk 
fever. 


Why do pigs become lame and stiff? They are fed ground oats, corn 
and bran and have exercise. 


A Farmer.—They need more exercise. 

Another Farmer.—They have worms. 

Mr. Converse.—Possibly it may be caused by rheumatism, or it 
may come from feeding too much corn meal. 

Mr. Chapman.—Ofttimes the trouble comes from intestinal 
worms; a mixture of charcoal, salt and ashes put into the food, 
will very often effect a cure. 


To Dr. Smead.—What do you think of the barbarous practice so many 
have, of feeding ashes and salt, mixed, to horses? 


Answer.—The man who believes in that practice ought to take 
a dose of the mixture every day for a week. At the end of that 
time, if he is alive and likes the stuff, let him come around and tell 
meso. I shall then have nothing more to say. 


What would you give a cow that has “run down” since she dropped 
her first calf and has partly lost her appetite? 

Mr. Weaver.—There is a preparation—a tonic—-that seems to 
benefit such a cow. I have not the prescription, but it contains 
some ginger, gentian, saltpeter, Peruvian bark, etc. 

Mr. Cook.—A warm bran mash, if the cow will eat it, will be 
found about as good as the medicine. Don’t spend a whole lot 
of money for these prepared, patent right foods and tonics. Some 
of them are good in their way, but they cost ten times as much 
as they are worth. Asa rule, they contain 90 per cent. of linseed 
meal. They are just about as much of a fraud as is oleomar- 
garine. Don’t buy them. Ifa cow is ailing, call a good physician 
or veterinarian; or, as we always have some farmer among us 
who has had experience in doctoring sick cows, seek his advise. 
As a rule, he will know what the matter is and what to prescribe. 
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Are cattle benefited by being dishorned? 

Dr. Smead.—lI think it a benefit to dishorn the whole herd; but 
where one has but one cow I do not know that she will be bene- 
fited by it. As arule, those who have had their herds dishorned 
are more than satisfied with the results. Indeed, I do not know 
of a dairyman who has had his herd dishorned who regrets his 
action. 


At what season is it best to dishorn cows? Is it too late now? 
Mr. Converse.—At any time when the flies are not plentiful. 
Cut them off now, but don’t allow them to go out in the cold. 


What is the most humane method of dishorning cattle? 

Mr. Van Alstyne.—I think the clippers are best. We want to 
be quick about it, just as we would if we were to have a tooth 
pulled—we want to have it jerked out as soon as possible. I do 
not use the saw any more or take the cows out of the stanchions. 
There is no excitement of the cow, and but little blood to flow. 
But I know of a cow that bled to death; but it was the fault of 
the owner. We cut the horn close to the frontal bone, put on 
carbolized lard, then applied flour. If that does not stop the 
flow we apply spider’s web. 


If a herd of cattle has a cough, is it a sign of tuberculosis? 


Mr. Converse.—That is a symptom, but the animals may not 
have the diseases. If one of my cows had such a cough I would 
call a veterinarian. But we have had cows which had such a 
cough, that did not have tuberculosis at all. 


Is there any visible degree by which we may judge whether a cow has 
or has not, tuberculosis? 


Dr. Smead.—Yes, when the disease is in an advanced stage; 
there are signs, but none when the disease is in the incipient form. 
I would require some external evidence before I would use tuber- 
culin. It would be an unwise thing to use it, until one had very 
strong evidence. It has caused the destruction of many animals 
that have been tested and killed. Upon examination it was found 
that the tubercles in them were encysted and had become en- 
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tirely harmless. Some of the signs of tuberculosis in an ad- 
vanced stage, are dull, watery eyes, languid appearance, degen- 
erated appetite, a cough and a dry, hot feeling of the hair, ete. 


What is the cause of tuberculosis; and is it catching? 

Mr. Van Dreser.—I believe it is caused by a lack of constitu- 
tional vigor. I know of whole families who have died of con- 
sumption, but I do not believe it is catching; that is, I do not 
believe that a person perfectly healthy will catch tuberculosis— 
consumption from one sick with it. 

Mr. Cook.—If you or I have a cow sick with tuberculosis, I think 
it is our duty to kill and bury her, and not wait for some man 
with a syringe to come around and puncture her, and then we ask 
the State to pay for her. 


To Dr. Smead.—What are the first symptoms of the disease called 
tuberculosis? Is a cow troubled for some time before coughing begins? 

Answer.—There are two questions involved. The first symp- 
toms of tuberculosis in cattle or in any other animal, are very 
similar to those in the human. Aga rule, at first is a general un- 
thrifty appearance, which is followed by a cough. But the animal 
may cough and not have it. The cough caused by the disease is 
usually continuous and increases when the animal is hurried. 
The next symptom is a craving appetite. These are the first prin- 
cipal symptoms. The second part of the question—difficulty of 
breathing—may not be a symptom. It may be caused by some 
trouble in the nostril. One will have to investigate for the pur- 
pose of ascertaining whether such diffculty is caused by lungs or 
nostril disease. But, don’t go away thinking that tuberculosis is 
a new disease. It is more than 2,000 years old. If you have a 
cow showing these symptoms don’t imagine the whole herd is 
diseased. One animal may have it only. If you find such a one, 
quarantine it and give it the best of care and attention, and await 
results. Call some capable veterinarian and abide by his advice. 
If in time, the disease develops to such an extent that you are 
satisfied it has become chronic, slaughter and bury the animaL 
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Is abortion in cows a disease? If so, what is the remedy? 

Dr. Jordan.—This question cannot be fully answered. Dr. 
Law of Cornell says he “ gives it up.” Good sanitary conditions, 
proper care, and a close watch upon the herd is advised. 

A farmer present said that his herd, particularly the heifers, 
were most badly afflicted with the epidemic. 

Mr. Cook.—I have no remedy; I wish I had. Several years ago 
thirty-six cows out of fifty in our herd, aborted. The second. year 
the trouble came again, but in less number. Since then but four 
cases have occurred. When we have a case in our herd of 100 
cows, we immediately quarantine the cow. Sympathetic cases 
have occurred in our herd, so that it is of the utmost importance 
that such cows should be isolated at once. 

Captain Murphy.—I once had a heifer kick me on the knee; I 
gave her several cuts with the whip because I was angry; a few 
hours later, the heifer aborted. I was the cause of it. At an- 
other time one of my men was driving some cows to a fair; a rail- 
road train came along and frightened them so that they ran down 
the railroad bank. A few hours later some of them aborted. I 
believe the disease is a nervous one, as it always occurs in our 
best cows. 


Is there any cure for roup in hens, if so, what is it? 

Mr. Van Dreser.—The cure is prevention. We have a large 
flock of hens, but when I was at home there was not a case of roup 
among them. If the houses are kept dry and no drafts of cold 
air pass through, it will not appear. Dampness causes it and 
dampness means death. If you find a hen sick with roup, the best 
way 1s to take her head off and bury her. Ground floors are 
damp; while rats will gnaw through board floors, so we use 
cement, but they are kept covered with straw; and straw should 
be kept on a board floor, so that the grain ration may be sprinkled 
in it for the hens to scratch, to give them exercise. 

Dr. Smead.—Roup is caused by dampness, but there are three 
classes of it among hens. One is an influenza, one diphtheria, the 
other what is known as roup. To avoid these diseases, we should 
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have plenty of sunlight to destroy the germ that is destroying the 
hen. Then ventilate the house and remove the droppings often. 
If you have a valuable hen, quarantine her by removing her from 
the flock, then mix one part of carbolic acid with ten parts of lin- 
seed oil and sponge the head and face of the hen. We call it 
“ carbolized oil.” 


Will sour milk cause indigestion when fed to calves? 

Mr. Cook.—Not if fed carefully. Asa rule, indigestion is caused 
by over-feed or by feeding too rich milk to young calves. But I 
would not feed very sour milk. There is a tendency on the part 
of most of us to over-feed the calf. I believe that mildly soured 
milk will not injure the calf, but I should prefer not to give the 
calf milk until it is two or three weeks old, milk containing more 
than two to three per cent. butter fat; later, I would feed skim- 
milk, sweet. 


Is it well to give a horse linseed oil in his feed as oil meal? If so, how 
much would you give? 

Dr. Smead.—Oh, no; linseed meal is a food very rich in protein, 
which makes blood, bone and muscle. Linseed oil is a medicine 
which is used sometimes-in veterinary practice. 


INJURIOUS INSECTS, INSECTICIDES, FUNGICIDES AND SPRAY- 
ING. 


Is there a preventive of the “ Buffalo fly?” 

Prof. Felt.—I know of no remedy. Lime sprinkled on the drop- 
pings is doubtless the best preventive. We may keep the stable 
dark during the day, or spray with kerosene oil, but most of these 
remedies are only temporary. 


Is there any remedy or preventive of the railroad worm in apples? 

Prof. Felt.—The only remedy is to destroy the fruit, pick up 
the apples and feed them to hogs. Spraying will not affect the 
apple maggot. It will the codlin moth, however. We know that 
the moth does not fly far, so that if one takes care of his orchard, 
even if his neighbor neglects his, the insect may be quite largely 
obliterated in any one orchard. 
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Is the kissing bug dangerous? 

Prof. Felt—It is a myth. I have the pictures of at least sixty 
different bugs, all looking unlike, of the so-called “ kissing bugs,” 
in a scrap book, and all collected from different papers. 


What will kill the pumpkin bug? 

Prof. Felt—1I don’t know what is meant by the term pumpkin 
bug, but I suppose the striped cucumber beetle is the bug. It 
may be driven off by spraying with some emulsion. 

A Farmer.—I soak a piece of cloth in kerosene, tie it around a 
stick, and thrust the stick into the hill. Unless it rains it will 
keep the bugs away two or three days at a time. The scent of 
the oil keeps the bug away. 

Prof. Felt.—I do not wish to discredit what the gentleman 
says, but I would not want to recommend anything as a positiwe 
cure until it had been universally used and proved to be effectual. 


What is the so-called kissing bug? 

Prof. Felt—It is a smooth, shiny brown creature and has a 
wicked look in its eye. It resembles a squash bug somewhat, 
but if not disturbed does not bite. 


Does the bite of a mosquito ever cause malaria or fever? 

Prof. Felt.—Investigation made with certain species of mos- 
quitoes in Southern Africa, where malaria is quite prevalent, 
shows that this is true somewhat, but they are confined to certain 
pools. Kerosene placed on the water where the mosquitoes 
breed, is said to exterminate them. 


What is the best remedy for killing humbugs? 


Prof. Felt.—I believe that the best receipt for killing humbugs 
is education. I know of none better. 


What shall we use to prevent the lumpy, bumpy, humpy conditions of 
some of our apples? 


Prof. Felt.—I have been recommending arsenate of lead for 
spraying purposes when a second brood comes on, because it ad- 
heres to the leaves so firmly; but paris green or london purple are 
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good. However, it does not pay to save five cents’ worth of 
poison. Almost any of the poisons are good and I do not care to 
distinguish between them. 


What is the name of the insect that causes the humps on apples? 

Prof. Felt—1I am free to say that I do not know what the in- 
sect is. The only way is to watch the apple. A gentleman told 
me to-night that he had watched the apple all through a season 
and had been unable to locate the cause. I shall investigate and 
study it, however, as soon as I have a chance. 


What is the remedy for the insect that attacks cherry trees? It attacks 
the leaves at the time of blossoming, curls their ends and blights the blos- 
soms. The inside of the leaf along the main veining is covered with 
black insects that presently become flies. These black insects seem to 
attack the new leaves. I have tried soft soap, kerosene and paris green 
without success. 


Prof. Felt.—I have but little doubt that it is the work of some 
plant louse. I would use some insecticide that will kill the lice 
when it touches them. Whale oil soap or kerosene emulsion will 
kill them; but one must begin early and be thorough. Poisons 
will not destroy them for the reason that they do not eat, but 
suck the juices out of the leaf, instead. 


What shail I do to kill the lice or slugs on my roses? 

Prof. Felt.—These slugs on the roses are of a family of aphis. 
Make an emulsion of soap kerosene and spray the roses with it, 
making it strong. 


When is the proper time to scrape trees to kill the codlin moth? 
Prof. Felt.—At any time in early winter or late fall will answer 
the purpose. 


How often should orchards be sprayed to kill insects or worms? 

Prof. Felt—We spray orchards to kill insects and prevent 
scab, but there are two classes of insects, one sucks, the other 
eats, the latter may be killed by spraying with poisons, the other 
must be fought with emulsions. They breathe through holes in 
their bodies; kerosene emulsion, sprayed on them will stop up 
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these holes, and this will kill the insects. If we are to spray, we 
should know when and how to do it, and do it after the blossoms 
fall; spray two or three times. 


What will destroy the oyster shell scale? 

Mr. Van Alstyne.—The oyster shell bark louse or scale is easily 
removed by washing the tree with strong lye. As a rule, this 
scale only gets on to feeble, unhealthy trees. I don’t know as I 
ever saw it on strong, well-fed, healthy trees. 


Will Mr. Fenner please tell us with what he sprayed his pear trees? 

Answer.—Paris green, 1 pound, with 100 gallons of water. 
Sprayed the pears three times, when the fruit was about the size 
of robins’ eggs. We also spray with the Bordeaux mixture, just 
as the buds are starting; again later. 

Mr. Cook.—How many of the farmers here have sprayed their 
orchards? Hands up! 

A number voted, and one or two said they got excellent results 
—better than ever before—last year. One farmer said he got 
as good results from not spraying as did those who sprayed near 
him. 

Mr. Cook.—You are like the man over at Mexico who said he 
got better results from the aquatic creamer than from the centrif- 
ugal separator. 


What shall we do to save our plum trees from black knot? 

Mr. Van Alstyne.—The black knot comes from a fungus. There 
is no way to hold it in check, or cure it by spraying. The only 
sure way I know is to cut out and burn all affected limbs; then 
I should apply some turpentine. It is said it will prevent the 
disease from spreading. If the tree is badly affected it is best 
to cut it down and burn it. 


Is there any way to ward off the so-called apple maggot? 

Mr. Van Alstyne.—I know no way of fighting this maggot. It 
seems to take more kindly to Talman sweet and other like colored 
apples, like Greenings and Fall Pippins, because they are thin 
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skinned. I know of no way but to stop planting these varieties 
and allow the hogs and sheep to run in the orchard to eat the 
wormy apples as fast as they fall. 

Mr. Houck.—This maggot also works on Baldwins and Spitzen- 
burgs. 


Will Mr. Van Alstyne give us his experience for or against spraying his 
orchards? 

Mr. Van Alstyne.—I do not believe I do a day’s work in the 
year that pays me so well as that spent in spraying my orchards. 
It is a nasty job and I hate it because, sometimes, my wife hardly 
knows me when I go into the house. But I am not advocating 
it here because I want to say something at an institute, but 
because I know that we cannot be sure of fruit at all seasons 
unless we do spray, but it must be done thoroughly and intelli- 
gently. We spray for two purposes: To kill insects and to pre- 
vent scab on fruit, and leaf blight, using the Bordeaux mixture 
for the latter and poison for the former. After the blossoms have 
fallen and the fruit has set, we mix the poison with the Bordeaux, 
so that two purposes are served at the same time. Spray with 
the Bordeaux first—just as the foliage is coming out, and do it 
so as to cover the whole tree; later, add the poison to kill the 
insects—codling moth, tent caterpillar, canker worm and other 
insects that work on the fruit. And I would spray my orchard 
with the poison and Bordeaux if there were not an apple in it; 
not so many times, but I would spray to prevent leaf blight and 
to kill insects that work on the foliage, as, unless we grow a good 
crop of foliage this year, there will be no fruit buds next year, 
and, therefore, no fruit. 


What will kill lice on currant bushes? 

Prof. Stewart.—I have heard our entomologist say that there 
is not much hope for the currant leaf, if we wait till after the 
leaves are well out. But he intends to begin experiments by 
spraying the buds before they are very far out, with the kerosene 
emulsion and hopes to succeed. When the leaves are out the 
aphides cannot be very easily reached, for the reason that they 
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work from the under side of the leaf, where they suck the juices 
from between its walls. 


What are the eggs on these maple twigs? Please notice them. Some 
twigs are covered with these eggs. What will kill them? 

Mr. Van Alstyne.—Those are the eggs of the forest-tree cater- 
pillar that works on the maples. The only way is to destroy the 
eggs. If they are allowed to hatch, very many will escape. 
Where they are on the ends of the twigs they may be clipped off. 
They are easily distinguished from the tent worm of the apple 
tree, and one ought to examine the trees and destroy the eggs. 
Green arsenite and arsenite of lead are also used in the spring 
and summer, the latter being much cheaper than the paris green; 
but it must be cut with potash, and, unless care is taken, the 
foliage will be burned. If the difference in price, as between the 
paris green and green arsenite was not much, I should use the 
former. If the difference was more than three cents I should use 
the green arsenite. It is more soluble and remains in suspension 
longer than does the green, and, therefore, does not need so much 
agitating while being sprayed on the trees. 


What is the cause of bugs in beans and peas, and what is the best way 
to dispose of them? 


Mr. Converse.—The worm is caused by a fly which punctures 
the pod and lays an egg, which produces a worm. The worm 
turns into the bug which we see. Bisulphide of carbon is the 
remedy. Saturate a sponge with it and place in the bin or barrel 
holding the beans or peas, then cover it tightly with a blanket. 
The gas is heavier than the atmosphere; therefore settles. It 
is not only deadly, but highly explosive; therefore, do not go near 
it with any fire, and be careful not to inhale it. 


Does the planting of potatoes deeply, then hilling them up, prevent rot? 
Prof. Stewart.—It might in some cases. The spores in the 
blight fall on the ground and are washed into the soil by the 
rains, where they fall on to the tubers and cause rot. So that, 
under certain conditions, if the potatoes are planted deeply the 
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spores cannot be washed down and lodge on the tubers, while 
those lying near the surface will be inoculated. When the pota- 
toes are hilled up, if the season is wet, the spores are washed 
off and into the spaces between the rows. That is a part of the 
explanation of the remedy. Spraying with the Bordeaux mixture 
will be found a much better and surer preventive than the 
hilling-up system. I had much experience on Long-Island during 
one season, where we sprayed eight acres. We got no blight 
on either the sprayed or unsprayed vines. It cost $4 per acre 
to spray those potatoes, and, although we got no results in one 
direction, because the rot did not appear, we got 63 bushels more 
per acre on a piece of “ White Elephant ” than we did on the 
Same area of the same variety that was not sprayed. But we 
used paris green mixed with the Bordeaux, which killed the 
potato flea beetle and other insects which feed on the vines. But 
it is the soft, stringy rot which the Bordeaux prevents. The 
dry, hard rot is a disease which works below the surface and 
will not be prevented by spraying. No disease working under 
ground that is not caused by something attacking the plant or 
vines above ground, will be prevented or cured by spraying. The 
hard, corky rot is not caused by leaf blight, but by a soil germ. 
So that spraying the vines will not reach the tubers. 


Is there any spray that will destroy the moth spots on apples? 

Mr. Tyler.—It is not the regular scab that is meant. To pre- 
vent the regular scab fungus, the Bordeaux is used asa spray. I 
spray before the buds open; then twice after the blossoms fall. 


Would you spray for potato blight? If so, what ingredient would you 
use? 


Mr. Litchard— We have had but very little blight in our lo- 
eality. I use vitriol, 4 pounds, and stone lime, 6 pounds. It 
is, practically, Bordeaux mixture. 


Does the forest tree worm kill the timber? 


Mr. Cook.—It would depend how severely he worked on the 
leaf. I don’t know what can be done economically to kill them. 
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Of course they may be destroyed by spraying or by hunting out 
and crushing their cocoons, but that is out of the question in the 
forests. We can kill the apple tree worm, easily, but that is 
another worm. The apple tree caterpillar has a tent, the forest 
tree does not. 


Is the maple tree catterpillar likely to kill our trees? Which is the best 
way to get rid of them? 


Mr. Cook.—That question comes up at every meeting, but I 
don’t know what to say. We can kill the apple tree worm, but 
the forest tree worm is another fellow. If we can reach them, 
paris green will do it, and I think the best way will be for the vil- 
lage board to take hold of it, and employ men to spray the trees 
in the village. When it comes to spraying the forest trees, how- 
ever, it cannot be done. But some of the cocoons may be hunted 
out and mashed. We ought, I think, to give more protection to 
our song birds, which are our best friends. The women ought to 
make a stampede against wearing any more dead birds on their 
hats, and, instead of encouraging their slaughter, to protect them. 
We make too much fuss because the birds take a few berries. 

A Farmer.—I have known men here to shoot a half dozen 
robins because they took a quart or two of cherries. 


What is the best way to prevent or destroy the San José scale? 


Mr. Cook.—Spraying with kerosene emulsion is said to hold the 
scale in check somewhat; but, to be sure of eradicating it, fumiga- 
tion with hydrocyanic gas is the only cure so far known. But it 
cannot be applied to large trees. 

Mr. Van Alstyne.—The scale is here in great numbers in some 
places. Long Island is filled with it, and it is in the Hudson 
river valley. A neighbor of mine has been fighting it in his 
orchards during the last ten years, and doing it intelligently, but 
he told me that it made greater headway last year than ever be- 
fore. I have it on my currants, plums and peaches, and it may 
be on my pears, but I do not think there is any in my apple 
orchards; but it is in others in my vicinity, (Kinderhook), and I 
have come to believe that it is here to stay, and it is our duty 
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closely to examine all our trees and shrubs and to spray them, 
and, if we find it very prevalent, cut down the tree and burn it. 
It will not do to pass the matter lightly and thus neglect the 
trees, else all our orchards, shrubs and, it may be, our forest trees 
will soon be destroyed. Nor should we buy nursery stock of any 
one that has not been thoroughly inspected or fumigated. All 
the nursery stock sent out of the nurseries in Maryland is fumi- 
gated with hydrocyanic acid gas, which kills alf insect life on it, 
and the result is that more orders are being received for stock 
there than the nurserymen can fill. 


What is the best spray to kill the rose-leaf hopper? I have tried insect 
powders, whale oil soap, tobacco, etc., but they failed to have any effect 
on the boppers. 

Mr. Chapman.—Prepare a mixture made of 20 pounds of whale 
oil soap, 20 pounds of caustic potash, and 1 gallon tar. Put this 
in 100 gallons of Bordeaux and green arsenic. Spray the bushes 
with the mixture. 


What is the remedy for blight on strawberries? 


Mr. Converse.—Spray them before the blight appears, with the 
Bordeaux mixture. Do not wait for the blight to appear. Spray- 
ing will not cure, but prevent blight on strawberries. 


What will prevent curl-leaf on the peach? 


Mr. Mann.—I have sprayed with Bordeaux to prevent it, begin- 
ning just before the buds opened. Results so far are very satis- 
factory. I expected that Cornell would issue a bulletin giving 
full information ere this time. 

Mr. Willard.—The foliage of the peach is very sensitive, so 
spraying must be done with great care. 


At the meeting of the Western New York Horticultural Society, Mr. 
Powell of Syracuse, said that the San José scale could be communicated 
from apple peelings and orange peel, to trees, and thus spread. Was he 
correct ? 

Prof. Slingerland.—The San José scale does not work on the 
orange. Thatis another chap. There is a chance for a live scale 


to be communicated from an apple peeling to a tree, but only one 
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in ten thousand. It may be carried from one tree to another on 
the feet of birds or by insects, or through the action of the wind in 
blowing leaves about. Fumigation is the best preventive, but it 
may be carried to such an extent as to injure the nursery stock, 
the gas being too strong. Care must be exercised in this fumi- 
gating process to prevent that. There are other insects that in- 
fest the trees which nurserymen are sending out that deserve 
much attention, such as the bud-moth, canker-worm, codlin-moth 
and others. Fumigation with the gas will dispose of those at the 
same time it does with the San José and other scales. Therefore 
he favored the process, when properly and carefully done. An- 
other point: It is asserted that the nurseries of this state are 
free of the San José scale, and no doubt the statement is true, but 
there is not a nurseryman of any note in the state to-day who does 
not sell stock he does not grow. While his own stock may be 
free from the scale, that which he buys and sells again may be in- 
fested with it. So, then, to be sure there are no injurious insects 
of any species on this stock, he would have it fumigated with the 
gas. 

Mr. 8. D. Willard.—New York auction rooms are filled in the 
spring and fall with nursery stock from other states with in- 
spectors’ cards attached, which are placed there during transit or 
after the trees arrive, and yet upon examination by experts the 
trees are found infested with the scale. This must be stopped. 
We have scale enough now. It is on Long Island and in the 
Hudson river valley, but I do not believe it is in any of the nurser- 
ies of the state. It is the stock from nurseries from other states 
that must be looked after. New York, under the present law, is 
the dumping ground of all other states which send out nursery 
stock, and it is this which must be attended to. 


What causes blight on bean leaves? i he Sees 

Mr. Wilson.—I have been troubled with bean blight. I sup- 
pose it is a germ disease. 

Mr. Harmon.—1 think the trouble lies in overdoing the bean in- 
dustry. We are growing crop after crop and putting but very 
little fertilizer back in the land. If we would abandon bean cul- 
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ture two or three years, I do not believe we would be troubled 
with blight. For myself I would say I have never been troubled 
with it much. 

Mr. Cook.—Bean blight is a specific germ disease and appears 
on rich land just as often as on poor land. Such is the case on 
Long Island, where commercial fertilizers are used very largely. 

A Farmer.—My experience is that blight has done the most 
mischief on my richest land, therefore I do not believe that the 
disease is due to poor soil. 

Mr. Cook.—Possibly spraying with the Bordeaux will prevent 
the appearance of the disease, but it must be applied to prevent 
its appearance, not to cure it. It will never do that, any more 
than it will prevent potato rot if the vines are sprayed after they 
have been attacked with the rot blight. Wespray potatoes to pre- 
vent, not to cure, rot. 


Will Mr. Van Alstyne say a word in relation to the elm tree beetle? 


Answer.—We have sprayed our elms with paris green—half 
pound in 30 gallons of water. We have 175 elms which we 
sprayed, two men doing it in three days. They climbed the trees 
and used a hose among the branches. If you have elm trees, the 
village board ought to look after them. Purchase a pump then 
employ a competent man to do the work. The English elms in 
some sections have been nearly destroyed by the worm, but the 
natives, being stronger and having better foliage, seem to resist 
its attacks. If one will carefully watch them, many may be de- 
stroyed before they hatch, because the fly lays its eggs at the roots 
of the tree, and when they have hatched, the worms crawl up the 
tree and begin their work of devastation by eating the young 
foliage. 


How shall we rid a field that we want planted with potatoes, of wire 
worms? 

Mr. Litchard.—Begin long before you want to crop the field 
with potatoes to frequently plow, and a rotation of crops will in 
time rid the land of them. 
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Mr. Cook.—Salt has been recommended for the purpose of kill- 
ing wire worms. It was tried at Cornell, but the result was, the 
worms not only lived through the test but actually became fat on 
the salt. 


Is there any remedy or preventive of the cabbage grub? 


Prof. Hall. If the cut worm is meant, cultivation is best: If 
the green cabbage worm, dry poisons—paris green—sprinkled 
on is the best preventive I know. If thegrub worms are 
located near the roots, it will pay to dig about them and kill the 
worms. Pinch their heads off. 


How can smut best be prevented in oats? 


Dr. Jordan.—At Geneva we have found “formalin” a good 
remedy. We will send a bulletin from Geneva giving full in- 
structions how to use it. Smut is a parasitic disease and is 
spread by spores that live in various ways, blown about by the 
winds. Black knot on plums and cherries is spread in the same 
way. 


MISCELLANEOUS. 


To what extent does the sale of oleomargarine and butterine affect the 
price of butter, and is our law effective in New York State? 

Mr. Flanders.—The first part of the first question is a “ poser.” 
I am inclined to think that the man does not live who can state 
just the extent of the injury done to the butter business of New 
York by the oleomargarine traffic. I think, however it is reason- 
ably fair to say that every pound of oleomargarine displaces a 
pound of butter. There were 79,685,724 lb. of oleomargarine sold 
in the United States during the last fiscal year. The quantity 
sold in New York during that year was 222,788 lb. The quantity 
of oleomargarine sold in the different states in the Union during 
the last fiscal year is as follows: 
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Oleomargarine Sold in States Where Legal to Color. 
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Yellow Oleomargarine Sold Contrary to Law in 1899. 
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No. pounds. 
226,053 
74,923 

1, 123,537 
134, 255 
40,475 
495, 004 
18, 638, 921 
79,922 
1,490,577 
102.274 
1,791, 950 
2,083, 889 
1,348, 865 
3,183,313 
1, 024, 985 
445,583 
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222,788 
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11,433,341 
258, 159 
55,482 
714,640 
8,450 
2,990 
1,159, 400 
63,345 

1, 206, 865 
714, 742 


62,825,582 


No. pounds. 
18,080 
380,389 
78, 767 
816,848 
590, 225 
58, 224 
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No. dealers. No. pounds, 
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This shows that the quantity sold in New York was a little 
more than one-fourth of one per cent. of the quantity sold in the 
United States. I hardly care to comment on just what is being 
done in some of the other states to enforce their anti-color oleo- 
margarine laws, but in New York it is enforced. Nota pound is 
made within this State and very little sold. What is sold is done 
under inducements offered by peripatetic agents. We are, how- 
ever, catching them and punishing them. 


What legislation is needed to stop the sale of oleomargarine entirely? 

Mr. Flanders.—The first national legislation that is wanted is 
a law that will provide against the falsely branding or marking of 
dairy or food products as to the State or territory in which they 
are made. This will stop such marking as to interstate commerce 
goods and then the State itself can take care of internal matters. 
There should also be an act passed providing that when any 
dairy or food products are transported from one State into 
another they shall immediately upon entry become subject to the 
laws of the State, irrespective of the form or package in which 
they are done up. This would fix it so that there would be no 
question about enforcing such laws against the original importers’ 
packages, and then after this legislation, if Congress would raise 
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the tax on colored oleomargarine sufficiently high, so it could 
not be manufactured and sold for a less price than butter, it 
would do away with the temptation for people to put it on the 
market and sell it as butter in States where State laws and State 
machinery are not sufficient to cope with the evil. 


Would it be detrimental to educational interests of our schools to have 
an hour's agricultural talk each day? 

Mr. John W. Spencer.—I would say, most emphatically, it would 
not be detrimental in the hands of any teacher competent enough 
to pass examination for a teacher’s certificate. Of course, many 
teachers, by favorable temperament, could bring better results 
than others. The longer I am in this work, the more impressed 
I am that agriculture is valuable information to give city chil- 
dren. There are tens of thousands in the tenement district who 
do not know a dandelion. Teachers write me that when taking 
them to the park they throw themselves upon the turf and actually 
kiss it. In some parts of the sweat-shop district of New York not 
50 per cent. of the children have been to any of the parks. This 
I believe to be credible information, having received it from prin: 
cipals who have worked in those districts for a dozen years. De- 
tails of rural life, you and I knew at such an early date that we 
cannot recall when we did not know them, are as interesting and 
wonderful to city children as though Stanley was relating some- 
thing that he had seen in darkest Africa. 


Resolved, That keeping more sheep, doing more ditching, using less phos- 
phate and selling less raw material, is the only salvation on American 
farms. What do you say to that? 

Mr. Cook.—Amen to that. I am fully convinced that it would 
be much better for the owners of these rough, hilly farms if they 
would keep fewer cows and put on some sheep, and I would 
allow some of the hills to grow another covering of forest trees. 
As to phosphates, I do not want to say that a man shall not 
buy them. If I want them I shall buy them; but I do not believe 
that any man can go into the market and buy mixed fertilizers and 
get his money back. But I know that I have made a profit from 
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buying the chemicals, taking them home and mixing them myself- 
I have several] tons of South-Carolina rock at home, bought at $11 
per ton, and it is worth more now. But first save all the barn 
manure before buying phosphates; then, if you require more fer- 
tility, buy the chemicals, first ascertaining what elements your 
soils need to grow certain crops. As to draining, I will say 
that there are but few farms that do not have wet places that yield 
nothing. If those places can be tile-drained, they may be made 
the most productive places on the farm, at least for some crops. 

In answering the latter part of the question, I will say that I 
am not in favor of drawing a crop off the farm if I can feed it to 
farm animals. We aim to feed all we grow, unless, at times, we 
can sell a crop and buy another equally good for feeding at a less 
price. 


Do you advocate fall plowing? 

Mr. Smith.—At the station but little or no fall plowing is done. 
Conditions will rule, or should. Where land can be plowed early 
in the spring, I would not fall plow. At the station farm, crimson 
clover and the vetches are used as a cover crop on most of the 
cultivated ground. 


Shall we apply lime or wood ashes to sour soils? 

Mr. Converse.—I don’t think it would make much difference. 
Would use the ashes if I could get them. If not, I would apply 
the lime at the rate of 30 bushels (slacked) per acre. 


What causes dry, gravelly or sandy soils to become sour? 

Mr. Converse.—I have heard chemists say that the cause is from 
removing the humus, so that the plant food in the soil is not made 
available, and that the decomposing plant food becomes acid. 


Does the presence of sorrel in our soils indicate acid? 


Mr. Converse.—Not necessarily. Sorrel grows on all soils. Its 
presence is due, as a rule, to the absence of other plants, and to 
sterility of the soil. When a soil is well fertilized, cultivated and 
seeded, sorrel will not crowd out the crop. 
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Can cow peas be grown here successfully, if sown in the corn at the last 
¢ultivation? 


Mr. Cook.—I have never sown cow peas, but I would say, no. 
It would not be safe to sow cow peas so late in the season as that. 
The frost would come along and cut them down before much 
growth was made. They should be sown early if a good crop is 
secured. 


Is it advisable to grow one “special” crop on one farm? 


Mr. Dawley.—It depends very much on conditions and the 
man’s aptitude to the work. Much also depends on hired help. 
We can hire men to care for stock, but, when it comes to poultry, 
we find we cannot do it. It will depend on the aptitude of the 
individual, and the conditions that surround him, whether he can 
afford to make a specialty of one crop or not. 

Mr. Cook.—I believe that, when a man can make money from 
one crop, he may safely try another. I have met dairymen who, 
notwithstanding they violated every dairy law, persisted in mak- 
ing money every year. 


What shall I add to a good milk-producing food to fatten a dry cow? 


A Farmer.—I would add corn meal. 

Mr. Cook.—I know of nothing better, after much experience. If 
the cow is a dry one, I would add a little wheat bran and feed 
some ensilage, also. 

Dr. Smead.—I think, if the ensilage was rich in corn, if much 
corn meal were fed bad results would follow. 

Mr. Cook.—I would feed more of such foods to a dry cow being 
fattened than to one giving milk; but I would not feed too much 
ensilage. We do not want to feed too much concentrated foods, 
either to a dry cow being fattened or to a cow being milked.’ Nor 
would I feed all animals alike. 

Prof. Stone—It would depend upon the condition of the dry 
cow. If she were thin, I would feed more liberally of carbona- 
ceous foods than I would if she were in fair condition. I do not 
think it safe to feed 100 liberally at first of carbonaceous foods. 
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Mr. Cook.—I think we often make a mistake in feeding our dry 
cows too liberally of refuse stuffs. The average farmer, if he has 
a good supply of straw, cornstalks or timothy hay, is inclined to 
feed too much of such foods. They do not furnish the requisite 
supply of blood to perfect the offspring, yet unborn. We must, 
therefore, feed such a cow more protein than we would to one 
being fattened. It is pretty hard work to formulate a ration for 
such a purpose because animals differ. But I have never found a 
ration better for such purpose than corn meal and wheat bran, 
half and half. 


Would it pay to grow corn on good potato ground, where potatoes grew 
last year? 

Mr. Harmon.—Yes. I have never been able to get along with- 
out a cornfield, and I think, as a rule, every farmer ought to have 
a cornfield. There are a good many dollars paid out for western 
corn every year, which is evidence enough that the farmers are 
not only feeding it, but that they are not growing it. I think 
that we ought to grow more of it, also more potatoes and less 
beans. 


Why do not our state institutions buy home-made beef? 

Mr. Ward.—I believe that one of the most serious mistakes the 
farmers of this State made was the giving up of the raising of beef. 
Last year the county of Genesee paid more than $400,000 for west- 
ern beef. The State, outside of New York city, paid $30,000,000 for 
western beef. Now why not raise beef? Iam justas willing that 
my money go to Germany or Cuba for sugar as to Nebraska for 
beef. If the farmers of this State are to grow beef successfully, 
they must have beef breeds, with full-blood beef sires. I do not 
believe there are a half-dozen pure-bred beef sires in Livingston 
county. We don’t want general purpose animals, nor milk 
breeds, but the pure beef breeds. As prices are to-day, with such 
beef animals, the raising of beef in this State can be made profit- 
able. 
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Is a canning factory a benefit to the farmer? 

Mr. Cook.—I do not live near one; but, from what I have ob- 
served, where they are well managed they have been a blessing 
te the farmers. By this I mean a factory that is co-operative, not 
one built by a “canning factory promoter.” If your system is 
that of the “ promoter ” I would let the thing everlastingly alone; 
otherwise I would go ahead and establish one, provided the farm- 
ers will agree to support it right along, so as to make it perma- 
nent. 


Why are there so few farmers in the Legislature, each year? 

Mr. Hale.—I put that question in the box. We have a farmer 
present who is also a member of the Legislature—Mr. Litchard. 
I would like to hear from him on the subject. 

Mr. Litchard.—Last year we had but 16 members that were 
farmers, out of a total number of 150, in the Assembly. Although 
agriculture is of more importance than is any other industry in the 
State, it is represented but by few. The fault is with the farm- 
ers themselves. They are almost wholly indifferent to their needs. 
If they had been well posted in legislative and economic matiers, 
they would never have voted for that $9,000,000 canal enlarge- 
ment, which has never benefited the State to the value of a cent. 
We had 69 lawyers in ‘the Legislature, many of them representing 
farmers. It ought not to have been, and would not be, if we 
would stand together and not underrate ourselves; and there will 
never be any change for the better until we reform our methods, 
learn to stand together and work for our own interest, and we 
must do it at once if we are to accomplish anything. Within the 
next five years more than one-half of the population of the State 
will live in the cities, and the representatives from those cities will 
be professional men, who will control legislation. So we must 
first agree on a policy and then stand together and enforce our 
_ rights. 

Mr. Hale.—I agree with Mr. Litchard fully. It is the indiffer- 
ence among the farmers that is the main trouble. We ought to be 
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better represented in the Legislature, but I would tremble if we 
had a Legislature with a majority of farmers in it. 


What position should the farmer assume toward the Erie canal? Shall 
the work of enlargement be continued? 


Mr. Cook.—When we stop and think what the Canadians are 
doing by way of waterways, a canal across the State is of much 
importance. Now, how many here are in favor of continuing the 
canal appropriations? Hands up! 

(Not a vote.) How many are in favor of abandoning it? (Half 
a dozen hands were raised.) How many would turn it over to the 
general government? (Fifty or more hands were raised.) 


What must we do after planting corn, when the crows are so thick that 
they fairly swarm? 


Mr. Squires.—I would put on corn enough for the crows, pro- 
tect them, and shoot the boys that shot the crows. 

Dr. Smead.—That’s right; I believe the crow is to-day the 
farmer's best friend. Wherever we have been where crows are 
plentiful, the reports are that the forest tree caterpillar is but 
little known. I believe the crow is worthy of our protection; and 
there is another little inoffensive animal which gives off an of- 
fensive odor, which ig being trapped for something for the ladies 
to wear—which is the skunk. It is claimed that he steals 
chickens and breaks up hen’s nests, but he is another of the 
farmer’s friends. We often hear the inquiry: “ What shall we do 
to kill the white grubs in our soil?” This little animal is the best 
destroyer of them we have. 


What can be done to decrease taxes? 

Mr. Cook.—I am tired of this talk of being taxed to death. The 
town I live in receives from $5,000 to $10,000 more than it pays 
out every year in State taxes, from the cities and corporations. 
It is all bosh, this talk about our excessive taxes. There is a 
much greater taxation levied on wasted manure and rusted out 
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farm implements every year than we are asked to pay in State 
taxes. 


What will be the cost per square foot for cement floors? Would you 
have the cows stand on the cement floor or on plank? 


Mr. Cook.—This cement floor question is an important one, 
both from a sanitary and financial standpoint; but, owing to 
prejudice and a want of knowledge, there have been but very 
few cement floors put in until of late. Further cause was the 
high price of imported cement; now, however, we can get home- 
made cement fully as good, if not better than that imported, for 
one dollar less per barrel, so that, with this decrease in cement 
price and the increase in the price of lumber, the cement floors 
will not cost any more than the plank. There are several Ameri- 
can brands of cement which are all good. If the foundation is 
good and water does not get into it, there will be no need of mak- 
ing a grout foundation. All there is of it, is to get a foundation 
that will not settle. We have cement floors that were laid di- 
rectly on the earth, which have never settled. 

Mr. Cook exhibited a chart on which was a crayon drawing 
which showed a cement floor and gutter in ‘his stable or rather 
in the one which he will build this summer and which he fully 
described, thus making the explanation much better understood. 
He said he did not believe there would be any trouble with the 
standing on a cement floor, if, when it is finished, it is floated off 
with a board instead of being troweled down, as the snr face will 
then be a trifle rough, so that the bedding under the cews will 
not slip off. If, however, one does not want his cuws to stau.! on 
the cement, scantling may be imbeded in the cement, across the 
stalls and when the cement is hard, plank may be put down, but 
the gutters and the distance between the cows’ hind feet and the 
gutter should be troweled down and be made smooth. 


Would you use sawdust in a stable as an absorbent? 

Mr. Converse.—Yes, if you can’t get anything else; but straw 
is of much more value, if you can get it. Sawdust, on heavy land, 
might have a benefit in lightening the soil, however. 
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How will injurious affects of drouth in a corn and potato crop be best 
avoided? 

Mr. Van Alstyne.—We cannot control the rain fall, but we may 
conserve the moisture already in the soil by frequent shallow 
cultivation which breaks up the surface cells in the soil and 
leaves a dust blanket through which the moisture cannot escape. 
Such cultivation pumps the moisture from below so that the 
roots of plants can use it. Keep the cultivator going, but at a 
Shallow depth, not more than two inches at most. This for hoed 
crops. Of course, it could not be followed on sown crops or 
grass land. I am acquainted with a man who, by keeping his 
cultivator going, grew over $400 worth of red raspberries on a 
small plat last year. Had he not done that his crop would have 
been a failure. 

A Farmer.—Thorough cultivation not only brings fertility from 
the lower depth of the soil, but has an action on the atmosphere 
which causes it to return fertility to the soil. 

Mr. Van Alstyne.—There has been found a very small per cent. 
of nitrogen from the air, brought down by the dews and rains, 
but it is but slight. There can be no mineral matter obtained in 
this way, since there is none in the air. Potash and phosphoric 
acid come from other sources. But we may gather nitrogen from 
the air and return it to the soil through the growing of certain 
legume crops, such as the clovers, cow peas, field peas and beans. 
These plants have small modules on their roots, in which the 
nitrogen is stored, thence transmitted to the soil, but we cannot 
utilize this nitrogen, the mineral elements in the soil or that which 
we apply, unless we have moisture to set them free, so that the 
plants can take them in liquid form. So then, if we do not get 
the moisture through the rain fall we must get it by surface cul- 
tivation, as I before stated. 


Which is best, fall or spring plowing for the corn crop? 
Mr. Litchard.—Conditions will govern. On my land, I prefer 
spring to fall plowing. 
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What crop is the best crop to sow in the fall, to be plowed under the 
next spring? 

Mr. Converse.—I would sow some crop that would add nitrogen 
and humus, and not at the same time remove fertility. I would 
not sow buckwheat, or rye, but the clover instead. Crimson 
clover may be sown as a catch crop in the corn or potatoes and 
left on the ground as a cover crop to be plowed under in the 
spring. I should never plow a furrow in the fall unless the soil 
was a very heavy one so that I could not work it early in the 
spring. 


Should a farmer own a mill of some kind and grind his cattle food at 
home? 

Mr. Cook.—We have a mill run by wind power. It will grind 
from eight to fifteen bushels per hour, depending on the amount of 
wind; we are satisfied with it. 

Dr. Smead.—A year ago I bought a No. 1 sweep, one-horse 
power mill. It is ball-bearing and runs easily and will grind from 
eight to twelve bushels per hour. If I were going to buy another 
one, however, I would get a No. 2, which will grind from twelve 
to fifteen bushels per hour. It grinds very finely and costs no 
more for hired man and horse power to run it than it does to draw 
grain to and from a mill, while I save the toll. My mill cost me 
$20.25 delivered at my station; a No. 2 costs just $2 more. 

Mr. Cook.—When we had our grain ground at a custom grist 
mill it cost us $50 per year for toll; that sum we now save. 


Will Mr. (T. B.) Terry tell us what kind of soil his is? 

Answer.—Ours varies from heavy clay toa loam. But some of 
it had to be underdrained with tile two rods apart to get out the 
water, to allow the clover to grow. 


How much had a man with a farm income of $1,000 per year, ought to 
pay a hired man? 


Mr. Van Alstyne.—It will all depend on the hired man. Some 
of them are not worth having about at any price. The best man 
I ever had I paid $22 a month and his board. Another one re- 
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ceived the same price and boarded himself, but was not worth, 
all times and things considered, much more than half as much. 


How is it that plants can live in soil that is dust dry? 

Mr. Cook.—They can’t do it. But they will live in a soil that 
has only adust mulch. The capillaries in the soil are thus broken 
up and the moisture pumped up from below, which the dust mulch : 
prevents from getting away. 


How can we secure free rural mail delivery? 


Answer.—You will have to tackle your congressman. He seems 
willing to do all he can for Oswego county. So far, free mail 
delivery in the rural districts has given much satisfaction. It is 
not a new, but an old thing. But some of the fourth-class post- 
masters are opposing it because it is closing up some of their 
offices. But there is one great drawback—which is the bad roads. 
If we are to get rural free mail delivery, our roads will have to be 
made better than they are now. 

Dr. Smead.—Wherever it has been demanded, as a rule, it has 
been granted. The chief opposition comes from the rural dis- 
tricts. The merchants and other tradesmen in the villages seem 
to have an idea that free-mail delivery will injure their business. 
Then there are some farmers who want to go to town, sit on nail 
kegs and talk politics. 

Mr. Litchard.—I think that free rural delivery of the mails is in 
the near future, and sure to come. Changes are all the time tak- 
ing place, but they come slowly. Our country school districts are 
in many places, being abolished, and the children all gathered into 
one schoolhouse in some central point; and I incline to the belief 
that the time is not far distant when the entire system in the rural 
districts will be changed. 


Will the horseless carriage injure the market for horses or the bicycle? 

Mr. Ward.—I ride a wheel, but I go round by a back street to 
avoid the rabble who ride wheels on the main streets, and I be- 
lieve the day of the wheel has gone. Nor do I believe that the 
automobile will ever cut much of a figure, much less displace the 
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horse. They are a fad; besides, they cost tec much and can 
be afforded only by the wealthy. No, the horseless carriage and 
the wheel are not in it with the horse, on the street or road, nor 
ever will be. 


Is black muck good material for humus? 

Mr. Van Alstyne.—There is some humus in muck, which will 
hold moisture. It is most beneficial on sandy soils. There is not 
much plant food, however, in muck. 


Please give a sure but cheap remedy to get rid of orange hawk weed. 
People do not realize the danger from this beautiful weed. 

Mr. Van Alstyne.—That weed is known in some localities as 
“Devil’s Paint Brush,” and, when allowed to grow undisturbed, 
will drive out nearly all other plants as well as the grasses. Where 
ground can be plowed and cropped, it may be eradicated by culti- 
vation. A succession of crops will do it. But, where it has a 
foothold in pasture or land that cannot be plowed, I do not know 
of any remedy unless one resorts to the work of pulling it out. 
Mowing it does not seem to be effectual. 

[See last year’s annual report for article on orange hawk weed. 
“_pirector.] 


How shall we get rid of wild mustard? 

Mr. Cook.—There is no patent right way to get rid of any of 
these noxious weeds, cultivation is the best way I know of. The de- 
partment of agriculture at Washington sent out a bulletin giving 
directions how to get rid of these weeds, but, if anyone knows how 
fully to do it, I should be glad to know of it. Except it is done by 
a rotation of crops and good cultivation, mustard seed will grow 
after years of imprisonment in the soil even on an old pasture, 
when it is plowed. The great trouble has come from sowing grain 
impregnated with the seed. We ought to free all our grain from 
these foul seeds. If we will only be careful in that direction, we 
may easily prevent much of this trouble. But, with wild mus- 
tard I do not think that a rotation of crops will help much. 
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How can we get rid of kale? 

A Farmer.—Pulling it out is the best way I know of. 

Mr. Cook.—Thorough cultivation will do it, but the trouble is 
with the seed which will lay dormant in the soil during many 
years; but when given a chance will grow. The best remedy 
to prevent it from going to seed is to pull it out. It is an annuak 
and does not make another crop, except from seed. 


How can one prevent live-forever from growing? 

Mr. Cook.—I don’t know, except cultivation and rotation is fol- 
lowed. In Delaware county it was reported two or three years 
since that a parasite had appeared there which had attacked the 
live-forever and was killing it. I don’t know anything about 


the truth of the statement. 


How are we to get rid of plantain both on new and old seeding? 

Mr. Litchard.—If the land is kept seeded all the time, I do not 
know what you would do with it. 

Mr. Converse.—I see no other way except to give a rotation of 
crops. <A three years’ rotation and good cultivation will drive it 
out. I would not mow a meadow more than once. Plantain, 
wild carrot, rag weed and others may thus be eradicated by a. 
rotation of crops and good cultivation. 

Mr. Cook.—That is good advice; but there is a whole lot of land 
we cannot cultivate. On such land we can do little else but 


pasture. 


How can we get rid of burdocks in our village streets? 

Mr. Cook.—Call the trustees together and lay the matter before- 
them. It ought to be their affair. 

W. S. Moore.—Keep picking off the leaves and feed them to- 
horses. They are very valuable for that purpose and are greatly 
relished by the horse. 


Will the feeding off the green wheat in the fall produce chess as is- 
claimed by some people? 


A Farmer.—I think it will. I once knew a field of several acres- 
of winter wheat which was fed down by a lot of calves at harvest- 
time, one-half of the field was chess. 
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Mr. Ward.—Whatsoever a man soeth, that shall he also reap. 
There is a standing offer of $500 to any man who will bring a stalk 
and root on which wheat and chess are both growing. That is an_ 
old exploded notion. 


Would you advise the using of a horse-rake after a harvester? 

A Farmer.—What does that mean? If there is anything to 
rake, rake it. Ordinary rake teeth will not injure the ground or 
the seeding. 


What would you plant on a field that has not had any manure, but has 
been growing wheat 50 years? 

Mr. Hammond.—I would plow it, sow rye, plow it under, sow 
another crop, and plow that under. What is wanted is vegetable 
mold in such a soil; then we can fertilize. 

A Farmer.—We need humus just as we need water. 

Mr. Cook.—I am glad that I have struck one place where they 
ask for water. 


Why does sorrel grow on some lands and not on others? 

Mr. Hamilton.—Because the soil is barren, and other plants 
have been crowded out. Enrich and cultivate the soil, and sorrel 
won’t grow onit. ‘Its presence simply shows the absence of other 
plants. 


How should bees be handled? 

Mr. Faulkner.—Some men would put on gloves, and some would 
wear a veil. The time is not long enough here to go into a full 
description as to how to handle bees; but I will say that there are 
thousands and, thousands of tons of honey going to waste every 
year for the want of bees to gather it. The bee not only furnishes 
one of the best of sweets, but it fertilizes blossoms that are bar- 
ren, thus making them fruitful. 


What will it cost to have samples of our soil analyzed? 

Mr. Dawley.—Twenty-five dollars. But when you get it done, 
you will know no more about it than you did before. The chem- 
ists can tell how much potash or other plant food’there is in a 
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sample of soil, but as yet, they know of no way to tell whether 
or not it is available for the use of the plant. So why should 
we ask the chemist to analyze any of our soils. 


To Mr. Terry.—Would you advise every one to pursue the same rotation 
of crops you do? 

Answer.—Certainly not. Circumstances differ. Then, if every- 
body grew clover and wheat, we would soon have a surplus. But 
you might grow clove”, corn, wheat and potatoes. I know of men 
who practice such a four-year rotation. 


Would corn take the place of potatoes in a clover rotation? 


Mr. Terry.—Yes, nicely. I have friends who grow clover, corn, 
potatoes and wheat. Perhaps it is safer to make a four than a 
three-year rotation. We cannot afford to grow oats alone, but we 
grow oats and peas to feed, as a hay crop, cut just as the peas are 
filling. We do not grow oats alone, for the reason that it takes 
so much water to grow them, which is about 700 pounds for one 
pound of oats. It is this great drain of moisture that causes a 
small crop of oats in a dry season; not poor land. 


Is Mr. T. B. Terry’s rotation wrong? By substituting beans for pota- 
toes, would it pay a farmer better than the one recommended by Mr. 
Converse? 


Mr. Converse.—It will depend on the man and his conditions. 
Every inan must answer for himself. With us the rotation I gave 
this morning is best. That was clover, corn or potatoes, oats and 
peas. 


What does it cost to drain, with best tile, per acre? 


Mr. Terry.—That will depend on the cost of making the drains, 
and that of the tile. It ought not to cost more than $25 per acre. 
On fiat land one should have large tile, say four to five inches, 
which cost more than do the smaller tiles. We have some drains 
made by hand that cost $30 per acre; but where the drains can 
be made by horse-power and smaller tiles are used, the expense 
ought not to be more than $25 per acre. 
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How does Mr. Terry prepare his ground for wheat, after potatoes? 

Answer.—We plow deeply, then use the cutaway harrow to fine 
the ground. It cuts up and quite thoroughly fines the vines from 
an early crop; for later varieties we rake up the vines draw off and 
spread them on our clover sod to be plowed under the next spring. 


To Mr. Terry.—What soil is best adapted to phosphates? 

Answer.—Phosphoric acid—which, I suppose is what is meant 
by the question—has best effect on a heavy,clay soil. On sandy 
soils it does not seem to prove of much value. 


Which is cheaper for drains, tiles or stones, if one has the stones and 
wants to dispose of them? 


Mr. Ward.—I have had some experience with stone drains, and 
I am of opinion that, all things considered, the tiles are the 
cheaper in the end. I-know of tile drains laid when I was a boy, 
that are now in good condition,while some stone drains laid later, 
are all stopped up and worthless. 


Which is best for underdraining, tile or timber, and if timber is used, 
how should it be constructed to obtain the best results? 


Mr. Van Alstyne.—If there is plenty of water, hemlock may be 
used, as it will lasta long time, but will dry-rot quickly if in dry 
soil. Tiles, however, are always good, and, as a rule, all things 
considered, will last longer than will a timber or board drain. 
Round tiles are best. 


Would seeding in July do as well as in May? 

Mr. Van Dreser.—It would depend on the season. As a rule, 
oats take out too much moisture, especially from clover. July 
seeding in the corn has given quite good results, so has that sown! 
in August. 


What soil is best adapted for growing cabbage? 


Mr. Van Wagenen.—A strong, easily worked loam. 


How best to drive away the house rat? 
Dr. Smead.—At one time my premises suddenly became over 
run with rats. Upon inquiry I learned that a neighbor who had 
14 
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rats procured the services of a ferret which drove the rats over 
to my house. I secured the services of a ferret, which drove the 
rats all away. I don’t know where they went. My opinion is, 
that a ferret, well trained, is about as serviceable as any remedy 
to dispose of rats. 


Are the humming birds of benefit to the farmer or horticulturist in any 
way? 

Prof. Stewart.—I don’t know. Have never observed or made 
inquiry; but I have heard it said that the humming birds were — 
very serviceable for the reason that they conveyed pollen from 
one blossom to another, thus fertilizing the barren ones. 


I desire to raise celery, but have had no experience. I want to grow the 
plants and to know what kind of soil is best suited. 

Mr. Chapman.—I grow a little celery every year. It requires 
rich ground; that which is a little moist is best. We sow the seed 
in boxes early, to give the plants a “ good start.” This is about 
the season to sow the seed. I make a trench with a plow and set 
the plants about six inches below the surface and four inches 
apart. 

Mr. Converse.—Celery does best on a black, rich moist soil. 
Muck is the best. 


After winter wheat, should the land be plowed for crimson clover, or 
will it do to harrow it, and, if plowed, should the ground be rolled? How 
much seed per acre? 


Mr. Converse.—Yes, sir. Fit the ground finely. Sow six to 
eight pounds per acre, roll down the land hard, then stir the sur- 
face with a Breed weeder. If the clover is to follow oats, use the 
harrow instead of the plow. 


I should like to know about the cultivation of asparagus. Would it be 
expensive to start a bed for profit? How far apart should the rows be 
made? 

Mr. Abel Stevens.—Everyone who owns a bit of land should 
have an asparagus bed. Prepare the land by working it deeply 
and sow your seed next spring. The spring following, having 
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thinned the plants and top-dressed them with good manure dur- 
ing the first year, transplant them. Set the plants two feet apart 
and the rows four feet. Have the soil at least two feet deep, well 
fined, with ten inches of good barn manure in the bottom. Cover 
the roots with at least four inches of well-fertilized earth. As 
soon as the berries show cut out the plants bearing them. Culti- 
vate often, and cut but few times the first year, and fertilize well 
with potash. Wood ashes or muriate will furnish the potash. If 
one wants but 100 plants he may buy them and thus save one 
year’s time. But do not buy roots more than one year old. 


What will prevent “ club-foot”’ in cabbage? 

Mr. Van Alstyne.—The best thing I know is not to set cabbage 
on ground where club-foot grew? I know of no cure for it where 
once it appears in the crop. It is said that it were better to plant 
the seed where the cabbages are to grow and not to apply hog 
manure. The turnip, cauliflower and other members of the cab- 
bage family, when conditions are favorable, are attacked by the 
disease. 

Dr. Smead.—Avoid heavy feeding with barn manure for either 
of those crops. 

Mr. Van Alstyne.—Heavy feeding with commercial fertilizers 
will not have a tendency to cause the disease, because there is 
nothing in them to contain the disease germ. 


How deeply would you plow a clover sod in the spring, for corn? 

Mr. Litchard.—That would depend on the character of the soil. 
I would not plow a heavy soil as deeply as I would a dry, light 
one. Mine is a light, chestnut and oak soil, and we plow it about 
seven inches deep for corn, the same depth for potatoes. 


What is the best all-round farm fence? 

Mr. Eastman.—Not any; I don’t believe in fences, except on 
particular occasions. Sometimes we find it necessary to fence, 
in a new field, then I use wire. 

Mr. Litchard—The best fence I know of is barbed wire; the 
last work I did at home last summer, was to build 66 rods of 
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barbed wire fence. Its use is increasing every year, although we 
hear of some severe accidents to cattle and horses from it, but it is 
the best material for all that. The old rails in our county are 
going, while lumber costs too much to be used for fencing. 

A Farmer.—Barb-wire fencing should be prohibited by law. 

Mr. Cook.—I can count now fully a half dozen horses that were 
injured last summer by barbed wire; as a rule, it was done by the 
eolt fighting flies when standing near the fence; in striking with 
his foot it was thrust between the wires that were close together, 
which cut the foot about the fetlock; one of the colts was per- 
manently injured; I prefer the Page woven wire fence to any I 
know of. 


Should the Grange elect farmers only for its officers? 

Mr. Cook.—I think so, for the reason that the membership is 
mostly made up of farmers. We have a Grange in our town of 
200 members, and avother of 100 or more, and we have found 
that we prospered best when we elected farmers to office. If you 
have a barber, merchant or a man of some other profession in the 
Grange, keep him out of the master’s chair. I know of two or 
three Granges which have stranded and gone to pieces because 
they violated certain fixed and essenial rules. If you have a man 
in your chair who will not live up to these rules, ask him to get 
out; if he does not do it, turn him out. 


How about cow peas as a soil renovator when plowed under? 

Mr. Terry.—Cow peas will, in part, do the work of clover, but 
I should not advise substituting them for it, especially in this 
climate, although they will grow on poor land better than will 
clover. I have seen five times as much growth from them on the 
same land and they will furnish a great amount of humus; but 
I prefer clover. 


What class of reading is best for the average farmer? 

Mr. Converse.—The Cornell reading course furnishes good 
literature. I have taken that course. It pays. Any one, what- 
ever department of farming he may be engaged in, should read 
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farm literature suited to his business. I heard Prof. Bailey, of 
Cornell, say recently that there are now about 16,000 farmers in 
the State taking the reading course. Take it and also the bulle- 
tins from Geneva and Cornell. You will find them of great value. 


Should not agriculture be blended with education? 

Mr. John McManus.—I don’t know that I am fully competent to 
answer that question. As arule the boy who attends the district 
school gets some agricultural schooling at home before and after 
he goes to school. But I do not think it necessary to make agri- 
culture a special study except in a casual way, in the district 
schools. The regular agricultural colleges and schools will fur- 
nish the farmer boys with the requisite schooling in that direc- 
tion. Besides, I fear the district schools would put the study 
before the student so as to make it distasteful to him. 

Dr. Smead.—I am convinced that the demand for agricultural 
study in the districts is growing, and that the time is not far 
distant when it will be introduced therein. 


Why not seed on the sod and not plow so much? 

Mr. Van Wagenen.—I do not know just what is meant by the 
question. 

The Writer.—Why not seed with the first crop? 

Mr. Van Wagenen.—As a rule, with us, when sod has been 
broken, it is not thoroughly enough broken up to seed it at the 
first plowing. 

In fall plowing on clay soils, does it pay to plow more deeply, land which 
has been previously ploughed? 

Mr. Van Wagenen.—That question cannot be answered cate- 
gorically for the reason that soils differ; one may be plowed quite 
deeply while another may not. 


Will Mr. Cook describe his dise harrow? 

Answer.—A disc harrow is one with round disc-shaped wheels 
with sharp edges; wheels 14 to 16 inches in diameter. Have it 
heavy enough to be drawn by three or four horses, then weight it 
with 300 pounds of stone and a driver. 
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How shall we keep the boys on the farm; and why do girls dislike to 
marry farmers? I had po dithculty in finding a wife. 

Mr. Van Dreser.—I know of one who seemed glad to get me, 
and they are marrying farmers every day. 

If the boy on the farm will put intelligence and dignity into his 
work, and make his home such as it should be, there will be no 
trouble in coaxing a girl to marry him. Years ago when I went 
into Cobleskill I was jeered at and called a pumpkin-head, clod- 
hopper, hay-seed and other names of like character; and some 
boys are greeted that way now, but not many of them. Yester- 
day I had the privilege of talking with a number of members of 
the legislature who are farmers, and the number is increasing 
there every year. But, if a boy has not a taste for farming he 
ought not to be forced to stay on the farm. Such a boy will find 
some other occupation more to his liking. Allow him to follow 
it. There are many boys who are driven from the farm because 
all their surroundings are made distasteful, and because they are 
improperly educated. Give the boy who is to stay on the farm, 
an education to fit him for his calling: then make the home sur- 
roundings so pleasant that he will not want to go away. I know 
of no better way to keep the boy, fitted to be a farmer, on the 
farm. 


Do you advise farmers to plant or sow cow peas? If yes, why? Have 
you succeeded in growing them in this State? 


Mr. Cook.—Cow peas do not succeed where I live (Lewis 
county). It is not a pea, but a bean, and is a tender plant. I 
have not seen a man in this State who has succeeded in growing 
them. In New Jersey they are sown and mature perfectly. 


At what season of the year should fence posts be cut? 

Mr. Van Alstyne.—Cut them when the growth ceases; and I 
would set the large end down. But do not cut the posts when the 
sap is passing either up or down. 


What price ought a patron to pay for making his butter at a creamery? 
Mr. Van Alstyne.—I make some butter for my neighbors, tak- 
ing three cents per pound for doing it. It is the usual price for 
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making butter, but the owner must market it; three and one-half 
cents seems to be the usual price when the creamery both makes 
and sells. It costs me just as much for making their butter as if 
I sold it somewhere else. Deduct that price per pound for the 
price it is sold for. 


Do you know anything of the value of ‘“ Speltz”’ as a forage crop, 
highly recommended by a seed dealer? 


Mr. Smith.—I know nothing of it, except that, as a rule, all 
these new-fangled things are no good. Go slow; don’t invest your 
money in them. It would be much better to fit a piece of land 
well and then sow alfalfa. It is one of the best forage crops one 
can raise. 


What will keep cider all winter, from working? 

Mr. Litchard.—It is said that a good prohibitionist can keep 
it by putting in a little “sassafras;” I don’t know how much, 
however. 

Mr. Cook.—Heat it up to 180 or 140 degrees, strain ii, add a 
few raisins, then put it into clean bottles and stop them tightly; 
in that way I am told it keeps very nicely. 


What is practical farming? 

Mr. William Eastman.—A farming that will pay in dollars and 
cents; nothing short. 

Mr. Cook.—What might bring success to one farmer might not 
to another, and I think we ought to consider something else be- 
side dollars and cents. But it has been my observation that the 
man who looks after little things and economizes, does best. It 
is a question of individuality and moral honesty more than any 
other. 


On what crops is a weeder adapted? Can they be used on sugar beets 
and strawberries? 


A Farmer.—On any common crop. 
Mr. Chapman.—I have used the weeder on strawberries and 
raspberries, and I know of a man who used it on three acres of 
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sugar beets last year that produced twelve tons to the acre, but 
he ran it across the rows. 

Mr. Converse.—It is one of the best tools on the farm. We 
use it on peas and oats for the purpose of conserving moisture, 
It may be used successfully on quite stony ground. 


Do you prefer cement mangers for cow stables? 

Mr. Cook.—I have not had any experience yet with cement 
mangers. We will build a barn next year which I will describe. 
It will have cement floors and gutters, at least, and possibly we 
may put in cement mangers. 


Does it pay the farmer to keep his buildings insured? 

Mr. Cook.—I think it does. I keep mine insured. All good 
business men keep their property and lives insured. Then why 
should not the farmer keep his property insured? Surely he is a 
business man, or ought to be. 


How should seed corn be selected and cared for? 

Mr. Litchard.—I think the best way is to go into the field and 
select the best ears when glazed, then care for properly and have 
it well cured out. In that way good seed may be secured. 

Mr. Chapman.—It has been decided in Michigan that seed corn 
ought not to be allowed to freeze, as it destroys the vitality of the 
kernel. 


A farm has 60 acres of meadow, 35 of pasture and 5 acres of wood: 
Which will pay best, to set more forest trees or cultivate the land? 


Mr. Van Alstyne.—My opinion is that it would be better to 
allow such a field to grow up to timber. There is going to be a 
scarcity of timber, very soon. In the near future it will be 
very valuable, and, if one has such a farm as is named in the ques- 
tion, I believe that the best use to put some of it to, would be to 
allow nature to cover it with a new forest. 3 


Would Mr, Hardy advise a college education for a farmer’s boy? 
Answer.—I do not think the farmers’ or any other boys can 
have too much education. 
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